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L(&.9! 3L.9! A963.5+;,46:.! .6;+;.$.6G! W9.! :.+7=$;.! 1.l7.63! L9,'! 676! )9;! 3L.9! -7,3.6!
_59:(67-5.(;9'.6! /P,9).,62B! '9.! '.,! WZi?P(5*).,%+.! %5+! 1;%,;S76-;.! '9.6.6B! .96:.,%$);G!
W%&.9!)d++.6!'9.!P,9).,!+(!:.L4$5;!L.,'.6B!'%++!.96!_59:(67-5.(;9'!O.L.95+!-()S5.).6;4,!
37!.96.)!'.,!&.9'.6!A963.5+;,46:.!9+;!76'!+(!+S.3989+=$!%6!'9.!0%;,93.!&96'.6!-%66G!b6!.96.)!
L.9;.,.6! 1=$,9;;! -%;%5*+9.,;! 676! '9.!WZi?P(5*).,%+.! %7+:.$.6'! \(6! '.6! P,9).,)(5.-d5.6!
'.6!i78&%7!.96.+!-()S5.).6;4,.6!WZi?1;,%6:.+!%6!&.9'.6!A963.5+;,46:.6G!W%&.9!896'.;!'9.!
h.,546:.,76:!'.,!$*&,9'9+9.,;.6!P,9).,!96!Jo?`o#9=$;76:!+;%;;B!L(&.9! O.L.95+!'9.!i63%$5!'.,!
\(,$%6'.6.6!WZi?0(5.-d5.!\.,'(SS.5;!L9,'G!W%+! ;.=$69+=$.!P,9639S!'.,!Pa#!&.+;.$;! %5+(!
%7+! ',.9! i,&.9;++=$,9;;.6f! "G! W.6%;7,9.,76:! /1=$).53.62B! NG! P,9).,?F*&,9'9+9.,76:!
! J
/i66.%596:2B! `G! WZi?1*6;$.+.! /A5(6:%;9(62G! <.,'.6! '9.+.! 1=$,9;;.! 3*-59+=$! '7,=$5%78.6B!
-());! .+! 37! .96.,! .eS(6.6;9.55.6! h.,).$,76:! '.+! :.+7=$;.6! WZi?i&+=$69;;.+G! W9.!
#.%-;9(6++=$,9;;.! L.,'.6! &.9! 76;.,+=$9.'59=$.6B! \(,$.,! '.8969.,;.6! T.)S.,%;7,.6!
'7,=$:.8d$,;f! W.6%;7,9.,76:! &.9! .;L%! CjpaB! +=$6.55.+! i&-d$5.6! %78! =%G! Djpa! 37,! P,9).,?
F*&,9'9+9.,76:E!'9.!WZi?1*6;$.+.!896'.;!3L9+=$.6!DJ?]Npa!+;%;;G!
W%!'9.!$($.6!T.)S.,%;7,.6B!'9.!8d,!'9.!W.6%;7,9.,76:!'.,!WZi!6(;L.6'9:!+96'B!%7=$!%6'.,.!
P,(;.96.!'.6%;7,9.,.6B!7G%G!%7=$!'9.!P(5*).,%+.6B!)d++;.!)%6!6%=$!O.'.)!M*-57+!'%+!A63*)!
.,6.7;!$9637:.&.6G!1.9;!A968d$,76:!.96.,!$9;3.+;%&95.6!WZi?P(5*).,%+.!/%7+!'.)!H%-;.,97)!
Thermus aquaticusB!T%l?P(5*).,%+.2!\(6!1%9-9!.;!%5G!/"CII2!.,d&,9:;!+9=$!'9.+.,!1=$,9;;G!!
<.66! '9.! M9.5?Z7-5.96+47,.! 96! Y(,)! \(6!#Zi! \(,59.:;B!)7c! '9.+.! \(,! '.,! Pa#?#.%-;9(6!
3764=$+;! 96! .96.! -()S5.).6;4,.! WZi! /=WZi2! 7):.+=$,9.&.6! L.,'.6G! W%37! L9,'! .96.!
#.\.,+.! T,%6+-,9S;%+.! /#Zi?%&$46:9:.! ! WZi?P(5*).,%+.2! .96:.+.;3;G! W9.! &.9! '9.+.)!
h(,:%6:! /#.\.,+.! T,%6+-,9S;9(6B! #T2! .6;+;%6'.6.! =WZi! -%66! '%66! 9)! i6+=$57c! %5+!
i7+:%6:+S,('7-;! 8d,!.96.!Pa#!\.,L.6'.;!L.,'.6G!W9.!>()&96%;9(6!&.9'.,!0.;$('.6!L9,'!
%5+!#T?Pa#!37+%)).6:.8%++;G!
!
40404..W7*:)*),&2"3.
h(6!'.)!S%,%8896:.&.;;.;.6!T7)(,:.L.&.!L7,'.6!\9.,!&9+!8d68!R.L.&.+=$69;;.B!O.L.95+!Jq)!
'9=-B!96!.96!#.%-;9(6+:.84c!:.:.&.6G!M7,!A6;S%,%88969+9.,76:!!L7,'.!'%+!R.L.&.!3L.9)%5!8d,!
J!0967;.6!)9;! O.!")5!n*5(5! 96-7&9.,;!76'!'.,!r&.,+;%6'!6%=$!M.6;,987:%;9(6!8d,!J!0967;.6!
&.9!"Kjjj!^s)96G!O.L.95+!\.,L(,8.6G!W%6%=$!8(5:;.!.96.!b6-7&%;9(6!)9;!"jjk!A;$%6(5!8d,!`!e!
J!0967;.6!L9.!(&.6!&.+=$,9.&.6G!!
!
4040J CN<E1[&*$@&,7".
Z%=$!'.)![78;;,(=-6.6!L7,'.!'%+!R.L.&.!)9;!")5!T,93(5!d&.,+=$9=$;.;!76'!)9;!'.)!^5;,%!
T7,,%e!TI!&.9!$Q=$+;.,!^)',.$76:++;78.!).=$%69+=$!$()(:.69+9.,;G!
W%+! F()(:.69+%;! L7,'.! )9;! Njj! q5! a$5(,(8(,)! :.)9+=$;! 76'! 8d,! J! 0967;.6! &.9!
#%7);.)S.,%;7,! +;.$.6! :.5%++.6G! i6+=$59.c.6'! L7,'.! &.9! "Kjjj! ^s)96G! =%G! "J! 0967;.6!
3.6;,987:9.,;B!'%6%=$!'9.!(&.,.!L4++,9:.!P$%+.!%&S9S.;;9.,;!76'! 96!.96!6.7.+!#.%-;9(6+:.84c!
d&.,8d$,;G!!
b6!.96.)!L.9;.,.6!1=$,9;;!L7,'.6!Jjj!q5!b+(S,(S*5%5-($(5!$9637:.:.&.6!76'!'9.![Q+76:!'%66!
"j!0967;.6!&.9!#%7);.)S.,%;7,!+;.$.6!:.5%++.6!/Y45576:2G!Z%=$!'.)!M.6;,987:9.,.6!/=%G!"j!
0967;.6! &.9! "Kjjj! ^s)96G2! -(66;.! '.,! r&.,+;%6'! .6;8.,6;! 76'! .96! #Zi?P.55.;! :.+.$.6!
L.,'.6G!
! D
Z%=$! .96.,! 3L.9;.6! <%+=$76:! )9;! ]Jk! A;$%6(5! L7,'.! '%+! #Zi?P.55.;! "j! 0967;.6!
578;:.;,(=-6.;G! i6+=$59.c.6'! L7,'.! '9.! #Zi! 96! Nj! q5! W9.;$*5S*,(=%,&(6%;! /WAPa2! ?
&.$%6'.5;.)!<%++.,!%78:.5Q+;!76'!&.9!tIjpa!.96:.8,(,.6G!
!
40408 C)()*').D*$"'@*,>&,7".2"6.9HC.
"!q:!#Zi!L7,'.! 96!-()S5.).6;4,.!WZi!/=WZi2!d&.,+=$,9.&.6B!'9.!%6+=$59.c.6'! 96!3L.9!
%78.96%6'.,8(5:.6'.6! Pa#?#.%-;9(6.6! \.,\9.5845;9:;! L7,'.G! W.,! #.%-;9(6+%6+%;3! '.,!
#.\.,+.6!T,%6+-,9S;9(6!&.+;%6'!%7+!"!q:!;(;%5!#ZiB!Jj!)0!>a5!B!"j!)0!T,9+?Fa5B!SF!IB`B!
")0! \(6! O.'.)!W.+(e*,9&(67-5.(+9';,9S$(+S$%;! /'ZTP2B! J!)0!0:a5NB! NBJ! q0!#%6'()!
F.e%).,+!76'!NBJ!^sȝ5!#.\.,+.!T,%6+-,9S;%+.!'.+!0(5(6.*!07,96.![.7-.)9%!h9,7+!/07[h2G!!
W.,! #.%-;9(6+%6+%;3! L7,'.! )9;! il7%! '.+;G! %78! 96+:.+%);! Kj! ȝ5! %78:.8d55;G. W9.!
#.%-;9(6+&.'96:76:.6!'.,!#.\.,+.6!T,%6+-,9S;9(6!+96'!96!T%&.55.!"!'%,:.+;.55;G!!
!
D$:)%%)./A.C)$@&,7"':)6,"32"3)".6)*.C)()*')".D*$"'@*,>&,7".
#.\.,+.!T,%6+-,9S;9(6! KNpa! Dj!0967;.6!
W.6%;7,9.,76:! CCpa! !!J!0967;.6!
i&-d$576:! !!Kpa! !!J!0967;.6!
!
!
W9.! 6%=$8(5:.6'.! Pa#! L7,'.! 6%=$! i6'.,+(6! .;! %5G! /"CC]2! )9;! 5.9=$;.6! h.,46'.,76:.6!
'7,=$:.8d$,;G!W%&.9!$%6'.5;!.+!+9=$!7)!.96.!\.,+=$%=$;.5;.!Pa#G!W%+!&.'.7;.;B!'%++!6%=$!'.,!
.,+;.6!i)S5989-%;9(6!.96.!3L.9;.!i)S5989-%;9(6!)9;!\.,+=$%=$;.5;.6B!+(!:.6%66;.6!U966.,.6V!
P,9).,6!.,8(5:;.G!W%+!#.%-;9(6+:.)9+=$!+.;3;.!+9=$!L9.!8(5:;!37+%)).6f!
Jj!)0!>a5B!"j!)0!T,9+!Fa5B!SF!IB`B!"BJ!)0!0:a5NB!Njj!q0!\(6!O.'.)!'ZTPB!jBN!q0!
P,9).,!Pin`!76'!Y_n_"?iB!jB"NJ^sȝ5!i)S59T%l?R(5'G!!
Z%=$!.,8(5:;.,!.,+;.,!Pa#!L7,'.!"!q5!'.+!76\.,'d66;.6!#.%-;9(6+:.)9+=$.+!96!.96.,!3L.9;.6!
Pa#!L.9;.,!)9;!'.6!P,9).,6!Pin`!76'!Y_n_"?H!\.,\9.5845;9:;G!!
W9.!T.)S.,%;7,S,(895.!8d,!&.9'.!Pa#?#.%-;9(6.6!+96'!96!6%=$8(5:.6'.,!T%&.55.!N!'%,:.+;.55;f!
!
!
!
!
!
!
! ]
D$:)%%).4A.D)=>)*$&2*>*7?,%).?Y*.:),6).CDE9HC.C)$@&,7")".
!
/0.VF@%2'.
W.6%;7,9.,76:! CJpa! K!0967;.6!
i66.%596:! DIpa! `j!1.-76'.6!
WZi?1*6;$.+.! ]Npa! `j!1.-76'.6!
.
6$*$2?.?7%3&)".X),&)*).8L.VF@%)"A.
!
W.6%;7,9.,76:! CJpa! "J!1.-76'.6!
i66.%596:! DIpa! "J!1.-76'.6!
WZi?1*6;$.+.! ]Npa! J!1.-76'.6!
!
!
i5+! P(+9;9\-(6;,(55.! L7,'.! #Zi! \(6! H.;%?i-;96B! '9.! 7&9l79;4,! ;,%6+-,9&9.,;! L9,'B! S%,%55.5!
%)S598939.,;G! W9.! 1.l7.63.6! '.,! \.,L.6'.;.6! _59:(67-5.(;9'S,9).,! +96'! 96! T%&.55.! `!
37+%)).6:.8%++;G!W9.!P(+9;9(6.6!'.,!P,9).,!+96'!96!i&&95'76:!"!'%,:.+;.55;G!
!
!
D$:)%%).JA.\%,37"2@%)7&,6>*,=)*EK)]2)"+)".?Y*.6,).9HCEC)$@&,7")".2"6.?Y*.6,).
97',&,(@7"&*7%%).=,&.^)&$E<@&,".
Pin`! JuiRa!TiT!iai!Ria!iRa!TTT!RT!`u!
Y_n_"?i! JuaTa!TRR!iTT!RiR!aiT!aai!aa!`u!
Y_n_"?H!!
/966.,.,!P,9).,!76'!P#bZ1?P,9).,2!
JuTaa!iRT!Taa!TTa!iTT!aTR!ai!`u!
i-;96!1.6+.!/i-;96?12! JuRiR!aRR!Rii!iTa!RTa!aRT!Ria!iTT!`u!
i-;96!i6;9+.6+.!/i-;96?i12! JuRiT!RRi!RTT!Rii!RRT!iRT!TTa!RTR!`u!
!
!
!
!
!
!
!
!
!
! I
.
H#*7=7'7=.4!!!!!!!!!!!!!!Pin`-R.6!
! PH! ! FW! !
..........................................................n.
.
H#*7=7'7=./J.!!!!!!!!!!!!!!!Y_n_"?R.6!
! Y>! !
................................................n.
.
&G4_/JI.D*$"'%7@$&,7"!!!!!!!!!Pin!`!!!p!!!Y_n_" 
! PH! ! FW! ! Y> !
! ! ! ! !!!!n.
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!97',&,7")".6)*.\%,37"2@%)7&,6>*,=)*.G9<`Jab\`\/E<I.
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
ĺJoi!!!!!!!!!`Jj!&S!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!`oiĸ
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
97',&,7")".6)*!\%,37"2@%)7&,6>*,=)*.G9<`Jab\`\/E^I.
.
ĺJoi!!!!!!!"ID!&S!!!!!`oHĸ !
!
!
<::,%62"3./A......
.
1=$.)%;9+=$.!W%,+;.5576:! '.,! T,%6+5(-%;9(6! ;/NE"`2/l`JEl"K2G! Pin` &.+9;3;! 3L.9!WZi?
H96'76:++;.55.6B!PH!/P%9,.'!H(e2!76'!FW!/S%9,.'?;*S.!$().'()%962E!Y_n_"!&.+9;3;!.96.!
3.6;,%5.! WZi?H96'76:++;.55.! /Y>2G! W9.! P8.95.! /np2! )%,-9.,.6! '9.! T,%6+5(-%;9(6+?
H,7=$+;.55.6G!W%+!T,%6+5(-%;9(6+S,('7-;!.6;$45;!'9.!%)96(?;.,)96%5.!Y,%-;9(6!\(6!Pin`!
)9;!FW!76'!PHG!W9.!Y>?W()46.!'.+!Y_n_"?R.6+!L9,'!'7,=$!'9.!T,%6+5(-%;9(6!96!3L.9!
T.95.! :.;,.66;G! ^6;.,$%5&! '.+! T,%6+5(-%;9(6++=$.)%+! +96'! '9.! P(+9;9(6.6! '.,!
_59:(67-5.(;9'S,9).,!8d,!'9.!#T?Pa#!!76'!'9.!R,Qc.!'.+!Pa#!P,('7-;.+!96!H%+.6S%%,.6!
/&S2!'%,:.+;.55;G!W9.!P8.95.!/ÆÅI!&.3.9=$6.6!'9.![%78,9=$;76:!'.,!_59:(67-5.(;9'S,9).,G!
!
.
.
! C
4040O K>)+,?,&c&'>*Y?2"3.6)*.CDE9HC.=,&.K72&#)*".^%7&.
.
x d)%E1%)@&*7>#7*)')R.D*$"'?)*.2"6.b,[$&,7".
Yd,!'9.!R.5.5.-;,(S$(,.+.!L7,'.!.96!R.5!%7+!"BJ!:!Z719.\.!i:%,(+.S75\.,!76'!"jj!)5!"!e!
T,9+?i=.;%;?AWTi!P788.,!/TiA2!$.,:.+;.55;G!W%8d,!L7,'.!'9.![Q+76:!96!.96.)!R5%+-(5&.6!96!
'.,!09-,(L.55.!.,$9;3;!76'!%6+=$59.c.6'!6%=$!\(55+;46'9:.,!i785Q+76:!'.,!i:%,(+.!96!.96.)!
<%++.,&%'! /Jj?Djpa2! =%G! Nj!0967;.6! %&:.-d$5;G! W%+! R.5! L7,'.! '%66! 96! .96.! R.5-%)).,!
:.:(++.6! 76'! $4,;.;.! '%,96! %7+G! @.L.95+! "j! q5! '.+! Pa#?P,('7-;.+! L7,'.6! )9;! N! ȝ5!
i78;,%:+S788.,!%78!.96.,!i578(59.!\.,)9+=$;G!W9.+.+!R.)9+=$!L7,'.!'%66! 96!'9.![Q=$.,!'.+!
8.,;9:.6! R.5+! :.:.&.6G! i5+! [46:.6+;%6'%,'! L7,'.! '.,! "j! ȝ5! 0%++! #75.,v! \.,L.6'.;G!
i6+=$59.c.6'!L7,'.! 8d,! 3L.9!1;76'.6!.96.!1S%6676:!\(6!"NJ!h!%6!'9.!>%)).,!%6:.5.:;G!
Z%=$!i&5%78!'.,!R.5.5.-;,(S$(,.+.!L7,'.!'9.!WZi!)9;!A;$9'97)&,()9'!:.84,&;B!76;.,!^h?
T,%6+9557)96%;9(6!+9=$;&%,!:.)%=$;!76'!'%66!8(;(:,%89.,;!/+9.$.!i&&95'76:!`!9)!>%S9;.5!`2G!
b)! i6+=$57c! L7,'.! '%+! R.5! 8d,! "J! 0967;.6! '.6%;7,9.,;B! '%6%=$! 8d,! L.9;.,.! "J! 0967;.6!
6.7;,%59+9.,;! 76'! +=$59.c59=$! )9;! Nje11a! S.,! >%S955%,;,%6+8.,! %78! .96.! S(+9;9\! :.5%'.6.!
Z*5(6).)&,%6!d&.,;,%:.6G!W9.+.+!+(!:.6%66;.!H5(;;96:!.,8(5:;.!d&.,!Z%=$;G!W%6%=$!L7,'.!
'9.!0.)&,%6!-7,3!96!Ne11a!:.+Sd5;!76'!'9.!WZi!)9;!^h?[9=$;!89e9.,;!/jBD!@s=)NI0..
!
x TF:*,6,',)*2"3.
W9.!F*&,9'9+9.,76:!.,8(5:;.!d&.,!Z%=$;!&.9!`jpa!)9;!.96.)!Y(,)%)9'?$%5;9:.)!P788.,!/WbR!
A%+*! F*&2G! i5+! 1(6'.! L7,'.! '.,! P,9).,! Y_n_"?H! \.,L.6'.;B! '.,! 37\(,! )9;! ;.,)96%5.,!
W.(e*67=5.(;9'*5;,%6+8.,%+.! %)! Jw?A6'.! )9;! WbR?""?'^TP! )%,-9.,;! L(,'.6! L%,!
/P,(&.6-(63.6;,%;9(6f!"j!S)(5s)52G!i)!64=$+;.6!T%:!L7,'.!'9.!0.)&,%6!3L.9)%5!96!Ne11a!
8d,! `j! 0967;.6! &.9! #%7);.)S.,%;7,! 76'! %6+=$59.c.6'! .96)%5! 96! jB"e11a! &.9! `]p! a!
:.L%+=$.6G!!
!
x B)&)@&,7"..
W9.!W.;.-;9(6!.,8(5:;.!8d,!`j!0967;.6!'7,=$!b6-7&%;9(6!)9;!i6;9-Q,S.,6!:.:.6!W9:(e9:.696G!
W9.+.! i6;9-Q,S.,! +96'! Y/%&2N?Y,%:).6;.! \()! 1=$%8B! '9.! )9;! %5-%59+=$.,! P$(+S$%;%+.!
:.-(SS.5;!+96'!/h.,'d6676:!"fJjjj! 96!WbR!H5(=-96:!H788.,2G!Z%=$!3L.9)%59:.)!<%+=$.6!
'.,!0.)&,%6!8d,!"J!0967;.6!76'!b6-7&%;9(6!96!W.;.-;9(6+S788.,!L7,'.!'9.!Y%,&5Q+76:!Z9;,(!
H57.! T.;,%3(597)=$5(,9'sJ?H,()(?K?a$5(,(?`?b6'(5*5! P$(+S$%;! /ZHTsHabP2! %78:.;,%:.6G!
W%+!Y%,&S,('7-;!9+;!'76-.5&5%7G!
.
! "j
40J B,).!".K,&2.C)()*').D*$"'@*,>&$')E97%F=)*$')@)&&)"*)$@&,7"..
.......G!K.CDE9HCI..
.
/\.,L.6'.;.!a$.)9-%59.6!76'!R.,4;.!+G!i&+=$69;;!NGD2!
.
40J0/ 9*,"+,>.6)*.!K.CDE9HC.
W9.! b1!#T?Pa#!896'.;!69=$;!L9.!'9.!-(6\.6;9(6.55.!Pa#!96!.96.)!#.%-;9(6+:.84cB! +(6'.,6!
%78!'.)!R.L.&.+=$69;;!+;%;;G!W9.+.+!h.,8%$,.6!'9.6;!'%37B!Z7-5.96+47,.6!96!9$,.,!6%;d,59=$.6!
3.55754,.6! ^):.&76:! 37! \.,).$,.6! 76'! %6+=$59.c.6'! 37! 5(-%59+9.,.6G! W%'7,=$! -Q66.6!
M.55:,7SS.6!('.,!:%,!.963.56.!M.55.6B!'9.!'9.!M9.5?WZi!&3LG!'9.!M9.5?#Zi!.eS,9)9.,.6B!9)!
$9+;(5(:9+=$.6!1=$69;;!+9=$;&%,!:.)%=$;!L.,'.6G!!
H.9! '9.+.,! T.=$69-! 59.:;! '9.! 1=$L9.,9:-.9;! $%7S;+4=$59=$! 96! '.,! h(,&.,.9;76:! '.,!
1=$69;;S,4S%,%;.G! W9.! R.L.&.S.,).%&959+9.,76:! +(L9.! '9.! _S;9)9.,76:! '.,!
#.%-;9(6+S%,%).;.,!+96'!'%&.9!.6;+=$.9'.6'!8d,!'.6!A,8(5:!'.,!6%=$8(5:.6'.6!Pa#G!.
.
40J04 <"?)*&,3)".6)*.d)X):)EK-#",&&).
h(6! '.6! 8(,)%59689e9.,;.6B! S%,%8896.96:.&.;;.;.6! R.L.&.S,(&.6! L7,'.6! $9+;(5(:9+=$.!
1.,9.6+=$69;;.!%6:.8.,;9:;!76'!%78!+95%69+9.,;.!_&O.-;;,4:.,!:.&,%=$;B!'9.!8d,!'9.!i6L.6'76:!
'.+!R.6.!i)S!96!19;7!"jjj!1*+;.)+!\()!F.,+;.55.,!.)S8($5.6!L.,'.6G!W%+!37,!195%69+9.,76:!
\.,L.6'.;.! `?i)96(S,(S*5;,9.;$(e*?195%6! 8d$,;! 37! .96.,! &.+(6'.,+! L9'.,+;%6'+84$9:.6!
F%8;76:! \(6! R.L.&.! 76'! R5%+(&.,854=$.G! W9.! 8,9+=$.6! R.L.&.+=$69;;.! L7,'.6! '%66! d&.,!
Z%=$;!&.9!`]pa!:.;,(=-6.;!76'!%6+=$59.c.6'!8d,!.969:.!1;76'.6!96!;,(=-.6.,!^):.&76:!&.9!
Djpa!96-7&9.,;G!
!
40J0J W7*:)*),&2"3.
W9.! R.L.&.+=$69;;.! L7,'.6! 37,! W.S%,%88969+9.,76:! 8d,! `! e! "j! 0967;.6! 96! n*5(5! :.+;.55;G!
W%6%=$!8(5:;.6!N!e!J!0967;.6!96!"jjk!A;$%6(5G!i6+=$59.c.6'!59.c.6!L9,!'9.!R.L.&.S,(&.6!
%6!'.,![78;!;,(=-6.6G!
!
40J08 9)*=)$:,%,',)*2"3..6)'.d)X):)'.
W9.! R.L.&.S.,).%&959+9.,76:! .,)Q:59=$;! '.6! M7:%6:! '.,! #.%-;9(6+-()S(6.6;.6! 37! '.6!
3.55754,.6! Z7-5.96+47,.6! 76'! +;.55;! '%)9;! .96.6! L9=$;9:.6! 1=$,9;;! '%,G! A96.! 37! +;%,-.!
P.,).%&959+9.,76:! 8d$,;! 37,! i78$.&76:! '.,! M.55)(,S$(5(:9.E! L9,'! '%+! R.L.&.! 37! L.69:!
\(,&.$%6'.5;B! -%66! '9.! Pa#! 69=$;! +;%;;896'.6G! M7,! P.,).%&959+9.,76:! '.,! R.L.&.+=$69;;.!
! ""
+;.$.6! 76;.,+=$9.'59=$.!0.;$('.6! 37,! h.,8d:76:G! W%! .+! -.96! %55:.).96:d5;9:.+! h.,8%$,.6!
:9&;B! -(66;.! 67,! '7,=$! .)S9,9+=$.! h.,+7=$.! '9.! (S;9)%5.! 0.;$('.! 8d,! '9.! .9:.6.6!
1=$69;;S,4S%,%;.! :.876'.6! L.,'.6G! Yd,! 76+.,.! i,&.9;! L7,'.6! 8(5:.6'.! 8d68!0Q:59=$-.9;.6!
%7+:.;.+;.;f!
!
"G W9.! R.L.&.+=$69;;.! L7,'.6! )9;! '.,! P,(;.%+.! P.S+96! 96! .96.,! >(63.6;,%;9(6! \(6!
jBj"k!96!jB"Z!1%53+47,.!/Fa52!&.9!`]pa!%78!.96.,!<4,).S5%;;.!96!.96.,!h.,'%7,.9$.!
)9;!M.9;.6! \(6!N! &9+! "j!0967;.6! 96-7&9.,;G!W9.!#.%-;9(6!L7,'.! '7,=$!L9.'.,$(5;.+!
<%+=$.6!96!!P$(+S$%;!H788.,.'!1%596.!/PH12!&.9!#%7);.)S.,%;7,!&..6'.;G!
NG W9.! R.L.&.+=$69;;.! L7,'.6! )9;! a9;,%;S788.,! 96! '.,! 09-,(L.55.! 3L9+=$.6! "J?`J!
0967;.6!%78!\(55.,!1;78.!%78:.-(=$;E!%6+=$59.c.6'!L7,'.!.96!T.95!'.,!R.L.&.+=$69;;.!
%7=$! 6%=$! '.,! A6.,:9.3787$,! 6(=$! 8d,! L.9;.,.! "J?NJ! 0967;.6! 96-7&9.,;G! M7,!
H..6'9:76:! '9.+.+! 1=$,9;;.+! L7,'.6! '9.! R.L.&.+=$69;;.! 3L.9)%5! 8d,! J!0967;.6! 96!
il7%!'.+;G!:.L%+=$.6G!
`G W9.! R.L.&.+=$69;;.! L7,'.6! )9;! A;$*5.6'9%)96;.;,%.++9:+47,.! /AWTi2?P788.,!
/"Jjq0B!SF!IBj2! 96! '.,!09-,(L.55.! "j!1.-76'.6! %78:.-(=$;! 76'!"J!0967;.6!($6.!
L.9;.,.! A6.,:9.3787$,! 96-7&9.,;G! W9.+.,! h(,:%6:! L7,'.! L9.'.,$(5;G! i6+=$59.c.6'!
L7,'.6!'9.!R.L.&.S,(&.6!8d,!.969:.!0967;.6!&.9!#%7);.)S.,%;7,!96!PH1!:.L%+=$.6!
76'!'%6%=$!96!,.96.+!il7%!'.+;G!:.+;.55;G!
KG W9.! R.L.&.+=$69;;.! L7,'.6! L9.! 96! P76-;! `! &.+=$,9.&.6! \(,&.,.9;.;G! i6+=$59.c.6'!
L7,'.! .96! P,(;.%+.?i6'%7!)9;! jBjjJk! P.S+96! 96! jBj"! Z!Fa5! '7,=$:.8d$,;! /L9.! 96!
P76-;!"!&.+=$,9.&.62G!W%66!L7,'.6!'9.!R.L.&.+=$69;;.!8d,!N!e!N!0967;.6!)9;!il7%!
'.+;G!:.+Sd5;G!
JG W9.! R.L.&.+=$69;;.! L7,'.6! 8d,! Nj! 0967;.6! )9;! jB"Z! Fa5! &.9! #%7);.)S.,%;7,!
96-7&9.,;G! i6+=$59.c.6'! L7,'.! .96! .63*)%;9+=$.,! i6'%7! )9;! P,(;.96%+.! >!
'7,=$:.8d$,;!!/>(63.6;,%;9(6!jBjJ!76'!jB"!q:s)5E!Njj!q5s1=$69;;2G!W9.!R.L.&.+=$69;;.!
L7,'.6!8d,!"j!0967;.6!%78!.96.,!<4,).S5%;;.!&.9!`]pa!96-7&9.,;!76'!96!-%5;.)!PH1!
:.+;(SS;G!
!
Z%=$! O.'.,!h(,&.$%6'576:! .,8(5:;.! .96.!W.$*',9.,76:! 96! .96.,! %78+;.9:.6'.6!i5-($(5,.9$.!
)9;!%6+=$59.c.6'.,![78;;,(=-676:G!!
Z%=$!i7+;.+;76:!%55.,!0Q:59=$-.9;.6!'.,!P.,).%&959+9.,76:!.6;+=$9.'.6!L9,!76+!8d,!'9.!76;.,!
P76-;! K! %78:.8d$,;.! h%,9%6;.B! L.95! )9;! '9.+.,!0.;$('.! '9.! ).9+;.6! R.L.&.&5Q=-.! ,.%-;9\!
L%,.6G!
! "N
40J0O \>&,=,)*2"3.6)*.C)$@&,7"'>$*$=)&)*.
. .
W9.! \.,+=$9.'.6.6! #.%-;9(6+S%,%).;.,! L7,'.6! .963.56! %6$%6'! .96.+! :..9:6.;.6!
R.L.&.&5(=-+!d&.,S,d8;G!Z%=$!_S;9)9.,76:!'.,!R.L.&.S.,).%&959+9.,76:!L7,'.!'.,!A96857c!
'.,! >%;9(6.6-(63.6;,%;9(6B! '.,! P,9).,-(63.6;,%;9(6.6! 76'! '.+! Pa#?P,(895+! %78! '9.!
A88.-;9\9;4;!'.,!b1!#T?Pa#!76;.,+7=$;G!i5+!M9.5?#Zi!'9.6;.!'9.!7&9l79;4,!.eS,9)9.,;.!#Zi!
\(6!H.;%?i-;96G!W%&.9!+(55;.!.96!+;%,-.+!Y%,&+9:6%5!96!%55.6!M.55.6!6%=$L.9+&%,!+.96G!
...
x B,).;$&,7")"@7"+)"&*$&,7".. 
ML.9L.,;9:.!>%;9(6.6!L9.!0%:6.+97)9(6.6!/0:!Nx2!76'!0%6:%69(6.6!/06!Nx2!+96'!L9=$;9:.!
>(8%-;(,.6!\(6!67=5.96+47,.&96'.6'.6!A63*).6G!A96.!(S;9)%5.!b(6.6-(63.6;,%;9(6.6!9+;!8d,!
'9.! T%l?P(5*).,%+.! &.+=$,9.&.6! 76'! 59.:;! &.9! =%G! "BN! t! NBJ! )0! R.+%);?y0:! NxzG! H.9!
>(63.6;,%;9(6.6!\(6!d&.,!D!)0!\.,59.,;!'9.!T%l?P(5*).,%+.! 9$,.!i-;9\9;4;G! /[%L*.,!.;! %5GB!
"CICE.[963!.;!%5GB!"CCjI.
Yd,! '9.! ,T;$?P(5*).,%+.! 59.:.6! '9.! 0%6:%6-(63.6;,%;9(6.6! ! 3L9+=$.6! "?K! )0G! M7,!
_S;9)9.,76:!76+.,.,!h.,+7=$.!;.+;.;.6!L9,!0%6:%69(6.6-(63.6;,%;9(6.6!\(6!"Bj?KBj!)0G!
!
x 9*,=)*X$#%.2"6.9*,=)*@7"+)"&*$&,7".
b)!i55:.).96.6!L.,'.6!P,9).,!)9;!.96.,!R,Qc.!\(6!.;L%!Nj?`j!H%+.6S%%,.6!/&S2!\.,L.6'.;G!
H.9!37!:,(c.,!0(5.-d5546:.!69));!'9.!F*&,9'9+9.,76:+3.9;!37E!L.66!'.,!.96:.+.;3;.!P,9).,!
37!-5.96!9+;B!9+;!'9.!.,Ld6+=$;.!1S.3989;4;!69=$;!).$,!:.:.&.6G!!
W9.!<%$5!'.,!P,9).,-(63.6;,%;9(6!:95;!%5+!.96!L.9;.,.,!-,9;9+=$.,!P76-;!&.9!'.,!Pa#!/[963!76'!
W.:.6$%,';B! "CCj2G! <9,! ;.+;.;.6! >(63.6;,%;9(6.6! \(6! jB"! &9+! "Bj! q0G! W9.! \.,L.6'.;.6!
P,9).,?1.l7.63.6!L7,'.6!&.,.9;+!96!T%&.55.!`!&.+=$,9.&.60..
.
x 1"+F=.2"6.C)$@&,7"'3)=,'-#.
W9.!,T;$?P(5*).,%+.!9+;!.96.!,.-()&96%6;.B!7,+S,d6:59=$!%7+!Thermus thermophilus!9+(59.,;.B!!
;$.,)(+;%&95.! WZi?P(5*).,%+.B! '9.! 9)! R.:.6+%;3! 37,! T%l?P(5*).,%+.! .96.! $($.! #.\.,+.!
T,%6+-,9S;%+.?i-;9\9;4;!%78L.9+;!/0*.,+!%6'!R.58%6'B!"CC"2G!W%$.,!9+;!'9.+.+!A63*)!%7=$!8d,!
'%+! ^)+=$,.9&.6! \(6! #Zi! 96! =WZi! :..9:6.;G! i78:,76'! '.,! A63*)%-;9\9;4;! &.9! $($.6!
T.)S.,%;7,.6! /DIp?]Jp!a2!L.,'.6! 8%+;! %55.! 1.-76'4,+;,7-;7,.6! '.,!#Zi! %78:.5Q+;B!L.5=$.!
.96.!.,8(5:,.9=$.!=WZi?1*6;$.+.!\.,$96'.,6!-Q66.6G!<.9;.,$96!-%66!'7,=$!'9.!h.,L.6'76:!
.96.+!H9=96.?$%5;9:.6!P788.,+! +(L($5! '9.!#.\.,+.!T,%6+-,9S;9(6! %5+! %7=$! '9.!Pa#! 96! .96.)!
#.%-;9(6+%6+%;3!'7,=$:.8d$,;!L.,'.6G!
! "`
Yd,! '9.! P(5*).,%+.! >.;;.6,.%-;9(6! L7,'.! '%+! AM! ,Tth! #Zi! Pa#! >9;! \(6! P.,-96! A5).,!
\.,L.6'.;G!W%+!#.%-;9(6+:.)9+=$!8d,!.96.6!R.L.&.+=$69;;!/96+:.+%);!Jj!ȝ52!&.+;%6'!%7+!"e!
-(63.6;,9.,;.)!AM?P788.,B!`Bj!)0!06/_i=2NB!jB`!)0!\(6!%55.6!\9.,!'ZTPB!jB"!^sȝ5!,T;$?
P(5*).,%+.!76'!jBK!q0!\(6!O.'.)!_59:(67-5.(;9'S,9).,G!!
W%+! R.)9+=$! L7,'.! )9;! il7%! '.+;G! %78! 96+:.+%);! Jj! ȝ5! %78:.8d55;! 76'! )9;! F958.! .96.+!
i++.)&5*!T((5+!76'!.96.+!>5%)).,).=$%69+)7+! %78!'9.!R.L.&.+=$69;;.! %78:.&,%=$;G!i78!
'9.+.!<.9+.!L7,'.!'9.!#.%-;9(6+-%)).,!$.,).;9+=$!%&:.+=$5(++.6G!
b6! 6%=$8(5:.6'.,! T%&.55.! K! 9+;! '.,!#.%-;9(6+%6+%;3! 8d,! '9.! b1!#T?Pa#!)9;!i7+:%6:+?! 76'!
A6'-(63.6;,%;9(6! +(L9.! '%+! h(57).6! '.,! .963.56.6! a$.)9-%59.6! S,(! R.L.&.+=$69;;!
37+%)).6:.+;.55;f!
!
D$:)%%).8.A..C)$@&,7"'$"'$&+.6)*.!K.CDE9HC.?Y*.),")".d)X):)'-#",&&.
! i7+:%6:+-(63.6;,%;9(6 h(57).6! A6'-(63.6;,%;9(6!
AM?P788.,! J!e!-(63G! "j!ȝ5! "!e!-(63G!
06/_i=2N2! NJ!)0! D!ȝ5! `!)0!
!
'ZTP?!
09e!!!!!!
!
'iTP! "j!)0! !
D!ȝ5!!!!
"BJ!ȝ5! jB`!)0!
'RTP! "j!)0! "BJ!ȝ5! jB`!)0!
'TTP! "j!)0! "BJ!ȝ5! jB`!)0!
'aTP! "j!)0! "BJ!ȝ5! jB`!)0!
,T;$?P(5*).,%+.! NBJ!^sȝ5! Nȝ5! jB"!^sȝ5!
P,9).,!"! Nj!ȝ0! "!ȝ5! jBK!ȝ0!
P,9).,!N! Nj!ȝ0! "!ȝ5! jBK!ȝ0!
il7%!'.+;G! ! NK!ȝ5! !
T(;%5f! ! Jj!ȝ5! !
!
!
x VF@%)"+$#%R.D)=>)*$&2*)".2"6.C)$@&,7"'+),&)".G9HCE9*7?,%I.
A+!L7,'.6!\.,+=$9.'.6.!i63%$5.6!\(6!Pa#?M*-5.6!:.+;.+;.;!/"j?Kj2G!Yd,!76+.,!.6':d5;9:.+!
P,(;(-(55! .6;+=$9.'.6!L9,! 76+! 8d,! .96.!i63%$5! \(6!`j!M*-5.6B! '%!'9.!R.+%);8.$5.,3%$5! &.9!
'%,d&.,!59.:.6'.6!M*-5.63%$5.6!.,L%,;76:+:.)4c!'.7;59=$!%6+;.9:;!/07559+!.;!%5GB!"CID2G!!
W9.! T.)S.,%;7,.6! 76'! #.%-;9(6+3.9;.6! L4$5;.6! L9,! 96! i65.$676:! %6! Pa#?P,(;(-(55.! \(6!
i6'.,+(6!.;!%5GB!"CC]E!P.;.,+!.;!%5GB!"CC]!76'!>,%)+!.;!%5GB!NjjjG!
i5+! Pa#?R.,4;! L7,'.! '%+! R.6.! i)S! b6! 19;7! Pa#! 1*+;.)! "jjj! \.,L.6'.;G! W9.!
#.%-;9(6+&.'96:76:.6!+96'!96!6%=$8(5:.6'.,!T%&.55.!J!'%,:.+;.55;f!
!
!
!
!
! "K
D$:)%%).OA.C)$@&,7"':)6,"32"3)".6)*.!K.CDE9HC.
#.\.,+.!T,%6+-,9S;9(6! DJpa! Jj!0967;.6!
W.6%;7,9.,76:! CKpa! !!N!0967;.6!
.
1'.?7%3&)".JL.9HCEVF@%)"A.
!
W.6%;7,9.,76:! CKpa! KJ!1.-76'.6!
i66.%596:s!A5(6:%;9(6! DJpa! N!0967;.6!
 
"$-#.JL.VF@%)".),"=$%,3A.
 
A5(6:%;9(6! ]jpa! ]!0967;.6!
!
!
b)!i6+=$57c!L7,'.6!'9.!R.L.&.+=$69;;.!%78!Kpa!%&:.-d$5;G!
Z%=$!H..6'9:76:!'.,! b1!#T?Pa#!L7,'.6!'9.!R.L.&.+=$69;;.! 8d,!J!0967;.6! 96!il7%!'.+;G!
76'!'%6%=$!8d,!)96'.+;.6+!"j!0967;.6!96!"jjk!A;$%6(5!:.+;.55;G!!
!
!
!
408 9*,=)6.!".K,&2.M$:)%,"3.G9C!NKI.
.
/\.,L.6'.;.!a$.)9-%59.6!76'!R.,4;.!+G!i&+=$69;;!NGD2!
.
W.,! Pa#?i)S598939.,76:! 8(5:;.! '%+! P,9).'! b6! 19;7! [%&.596:! /P#bZ12G! F9.,8d,! L7,'.! .96!!
+S.3989+=$.,! W.;.-;9(6+S,9).,B! .96! +(! :.6%66;.,! U966.,.,V! P,9).,! ! \.,L.6'.;G! W9.! P,9).,?
1.l7.63!9+;!96!T%&.55.!`!&.+=$,9.&.6G!
09;! F958.! '9.+.+! _59:(67=5.(;9'S,9).,+! L.,'.6! 96! .96.)! .963.56.6! P(5*).,%+.?M*-57+!
W9:(e9:.696!/WbR2?)%,-9.,;.!'ZTP!/WbR?""?'^TP!2!96!.96.!>(S9.!'.,!i)S59-(6+!.96:.&%7;G!
Z%=$! i&5%78! '.,! P#bZ1?#.%-;9(6! -Q66.6! '9.! .96:.&%7;.6! WbR?'ZTP! )9;! .96.)!
)(6(-5(6%5.6!i6;9-Q,S.,!:.:.6!W9:(e9:.696B!'.,!)9;!%5-%59+=$.,!P$(+S$%;%+.!:.-(SS.5;! 9+;B!
76'!.96.,!%6+=$59.c.6'.6!Y%,&,.%-;9(6!+9=$;&%,!:.)%=$;!L.,'.6G!
W9.! 8d,! '9.! P#bZ1! \.,L.6'.;.! P(5*).,%+.! /1;(88.58,%:).6;2! &.+9;3;! -.96.! A6'(?! ('.,!
Ae(67-5.%+.%-;9\9;4;G! W9.+.! A9:.6+=$%8;! \.,$96'.,;! '.6! 76+S.3989+=$.6! A96&%7! \(6!
)%,-9.,;.6!'ZTPG!.
! "J
W%+!#.%-;9(6+:.)9+=$!8d,!.96.6!R.L.&.+=$69;;!&.+;%6'!%7+f!!
"!e!-(63.6;,9.,;.)!1;(88.5S788.,B!jBI!)0!WbR?5%&.596:?09eB!NBJ!)0!0:a5NB!O.!N!ȝ0!P,9).,!
/Pin`!76'!Y_n_"?H2B!jBjJ!^sȝ5!1;(88.58,%:).6;B!+(L9.!Nk!Y(,)%)9'G!W%+!R.)9+=$!L7,'.!
8d,!O.'.6!R.L.&.+=$69;;!)9;!il7%!'.+;G!%78!96+:.+%);!Jj!ȝ5!%78:.8d55;G!!
A96.! r&.,+9=$;! '.+! #.%-;9(6+%6+%;3.+! )9;! i7+:%6:+?! 76'! A6'-(63.6;,%;9(6! +(L9.! '%+!
h(57).6!'.,!.963.56.6!a$.)9-%59.6!S,(!R.L.&.+=$69;;!9+;!96!T%&.55.!D!37+%)).6:.8%++;f!
!
D$:)%%).QA.C)$@&,7"'$"'$&+.6)*.9C!NKEC)$@&,7".?Y*.),")".d)X):)'-#",&&.
! i7+:%6:+-(63.6;,%;9(6 h(57).6! A6'-(63.6;,%;9(6!
1;(88.5S788.,! "j!e!-(63G! J!ȝ5! "!e!-(63G!
WbR?5%&.596:?09e! Nj!)0! N!ȝ5! jBI!)0!
0:a5N! NJ!)0! J!ȝ5! NBJ!)0!
P,9).,!"! jB"!)0! "!ȝ5! Nȝ0!
P,9).,!N! jB"!)0! "!ȝ5! Nȝ0!
1;(88.58,%:).6;! "j!^sȝ5! jBNJ!ȝ5! jBjJ!^sȝ5!
Y(,)%)9'! "jj!k! "!ȝ5! Nk!
il7%!'.+;G! ! `KB]J!ȝ5! !
T(;%5f! ! Jj!ȝ5! !
!
!
W9.! P#bZ1?#.%-;9(6! L7,'.! .&.68%55+! %78! '.)! R.6.! i)S! b6! 19;7! Pa#! 1*+;.)! "jjj!
'7,=$:.8d$,;G!!
W9.!1=$69;;.!L7,'.6!3764=$+;!%78!Ijpa!.,$9;3;! /U$(;!+;%,;V2G!W%,%6!+=$5(++!+9=$!.96!.9639:.,!
#.%-;9(6++=$,9;;!%6G!W%+!T.)S.,%;7,S,(895!'.,!P#bZ1?#.%-;9(6!9+;!96!6%=$8(5:.6'.,!T%&.55.!]!
'%,:.+;.55;f!
!
D$:)%%).ZA.D)=>)*$&2*>*7?,%.6)*.9C!NKEC)$@&,7".
U$(;!+;%,;V! A,$9;3.6!&9+!Ijpa!
W.6%;7,9.,76:! CJpa! N!0967;.6!
F*&,9'9+9.,76:! ]jpa! "!0967;.!
!
!
Z%=$!'.,!P#bZ1?#.%-;9(6!L7,'.6!'9.!R.L.&.+=$69;;.! +(8(,;! 8d,! 3L.9)%5!J!0967;.6! 96!Ne!
-(63.6;,9.,;.+!11a!&.9!Jjpa!:.+;.55;G!
!
W9.! L.+.6;59=$.6! #.%-;9(6++=$,9;;.! +96'! 96! 6%=$8(5:.6'.6! i&&95'76:.6! N! %?.! :,%S$9+=$!
'%,:.+;.55;f!
!
! "D
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
<::0.4$A!C)()*').D*$"'@*,>&,7"f!09;!F958.!'.,!#.\.,+.6!T,%6+-,9S;%+.!/#T2!!
!!!!!!!!!!!!!!!!L9,'!#Zi!96!-()S5.).6;4,.!WZi!/=WZi2!7):.+=$,9.&.6!
<::0.4:A.!".K,&2.97%F=)*$').;)&&)"*)$@&,7"f!>(S9.,.6!'.,!=WZi!)9;;.5+!.96.,!!
! ;$.,)(+;%&95.6!P(5*).,%+.!/T%l?P(5*).,%+.2!
<::0.4-A.9C!NKEC)$@&,7"./0.K-#*,&&!f!W.6%;7,9.,76:!'.+!WZi?W(SS.5+;,%6:+!!
!!!!!!!!!!!!!!!!&.9!CJpa!
!
!
! "]
!
!
!
!
!
!
!
!
<::0.46A.9C!NKEC)$@&,7".40.K-#*,&&!f!A96&%7!\(6!W9:(e9:.696!)%,-9.,;.6!!
!!!!!!!!!!!!!!!!'?ZTP!!
<::0.4)A.9C!NK..J0.K-#*,&&.2"6.80.K-#*,&&A!!b6-7&%;9(6!)9;!i6;9-Q,S.,6!
:.:.6!W9:(e9:.696!/:.-(SS.5;!)9;!%5-%59+=$.,!P$(+S$%;%+.2!76'!
! %6+=$59.c.6'.,!Y%,&,.%-;9(6!)9;!ZHTsHabP!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! "I
40O !==2"#,'&7-#)=,'-#).B)&)@&,7".
.
/\.,L.6'.;.!a$.)9-%59.6!76'!R.,4;.!+G!i&+=$69;;!NGD2!
.
W9.! R.L.&.+=$69;;.! L7,'.6! 96! .96.! >d\.;;.! )9;! WbR?<%+=$S788.,! d&.,8d$,;! 76'! &.9!
#%7);.)S.,%;7,! .969:.!0967;.6! 96-7&9.,;G! W%6%=$!L7,'.6! +9.! 3L.9)%5! 8d,! `!0967;.6!)9;!
WbR?<%+=$S788.,! :.L%+=$.6! 76'! %6+=$59.c.6'! )9;! H5(=-96:?P788.,! 8d,! "J! 0967;.6!
96-7&9.,;G!
W9.! i6;9-Q,S.,96-7&%;9(6! .,8(5:;.! )9;! i6;9?WbR?Y/%&2N?Y,%:).6;.6! )9;! %5-%59+=$.,!
P$(+S$%;%+.B! O.L.95+! Njj! ȝ5! S,(! R.L.&.+=$69;;! /h.,'d6676:! "fJjj2G! W9.! R.L.&.+=$69;;.!
L7,'.6! '%&.9! 8d,! Nj! 0967;.6! &.9! #%7);.)S.,%;7,! +;.$.6! :.5%++.6G! Z9=$;! :.&76'.6.!
i6;9-Q,S.,!L7,'.6!'%66!3L.9)%5!8d,!O.L.95+!J!0967;.6!)9;!WbR?<%+=$S788.,!%&:.L%+=$.6G!
i6+=$59.c.6'!L7,'.6!'9.!R.L.&.+=$69;;.!96!.96.!>d\.;;.!)9;!W.;.-;9(6+S788.,!8d,!J!0967;.6!
&.9!#%7);.)S.,%;7,!:.+;.55;G!
W9.! Y%,&,.%-;9(6! L7,'.! )9;! ZHTsHabPB! Njjq5! S,(! R.L.&.+=$69;;B! '7,=$:.8d$,;G! W%8d,!
L7,'.6! '9.! R.L.&.+=$69;;.! 96! .96.! '76-5.! >%)).,! :.5.:;G! W9.! Y%,&,.%-;9(6! L7,'.! 6%=$!
59=$;)9-,(+-(S9+=$.,!>(6;,(55.!)9;!1;(S?P788.,!&..6'.;G!.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
! "C
40Q..5$&)*,$%,)"R.MS'2"3)".2"6.T)*'&)%%)*.
.
x H#)=,@$%,)".
C)$3)"+.Gb*),"$=)R.T$"6)%'"$=)I. T)*'&)%%)*.
i)S59!T%l!WZi!P(5*).,%+.!/i)S59!T%l!R(5'2! P.,-96!A5).,B!b6=GB!H,%6=$&7,:B!Z.L!
@.,+.*B!^1i!
i6;9-Q,S.,!:.:.6!W9:(e9:.696! #(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
i78;,%:+S788.,!/De!0%++![(%'96:!W*.!1(57;9(62! 0Hb!Y.,).6;%+!R)&FB!1;G![.(6?#(;B!
W.7;+=$5%6'!
il7%!'.+;G!! HGH,%76!0.5+76:.6!iRB!0.5+76:.6B!
W.7;+=$5%6'!
a9;,%;S788.,!!/"j!)0!Z%;,97)=9;,%;B!SF!DBj2!! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
a$5(,(8(,)!3GiG! AG0.,=-B!W%,)+;%';B!W.7;+=$5%6'!
WAPa!/W9.;$*5S*,(=%,&(6%;2! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
W.6%;7,9.,76:+5Q+76:!/1(7;$.,6!H5(;2!
/jBJ!Z!Z%_FB!"BJ!0!Z%a52!
19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
WbR?<%+$!%6'!H5(=-!H788.,!1.;f!
!
x <%+=$!P788.,!/"je2f!0%5.96+47,.?P788.,!/"je2!
)9;!`k!TL..6{Nj/\s\2!
x 0%5.96+47,.?P788.,!/"je2!
x H5(=-9.,76:+5Q+76:!/"je2f!"jk!H5(=-,.%:.63!
/Ls\2!96!0%5.96+47,.S788.,!
x W.;.-;9(6+S788.,!/"je2f!"0!T,9+?Fa5B!SF!CBJB!
"0!Z%a5!
!
#(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
WbR?A%+*!F*&!/Y(,)%)9'?$%5;9:.,!P788.,2! #(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
AWTi!/A;$*5.6'9%)96;.;,%.++9:+47,.2! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
A;$9'97)&,()9'! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
A;$%6(5B!CCBDk! a%,5!#(;$!R)&F!x!a(GB!>%,5+,7$.B!
W.7;+=$5%6'!
! Nj
C)$3)"+.Gb*),"$=)R.T$"6)%'"$=)I. T)*'&)%%)*.
Y(,)%)9'! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
R.6.i)S{!!AM!,T;$!#Zi!Pa#!>9;!
x ,T;$!WZi!P(5*).,%+.!
x Je!AM!H788.,!/H9=96.?$%5;9:.,!P788.,2!!
x NJ!)0!06/_i=2N!!
x 'iTPE!'aTPE!'RTPE!'TTP!
P.,-96!A5).,B!b6=GB!H,%6=$&7,:B!Z.L!
@.,+.*B!^1i!
R.6.i)S{!Pa#!H788.,!/"je2! P.,-96!A5).,B!b6=GB!H,%6=$&7,:B!Z.L!
@.,+.*B!^1i!
Fa5!/1%53+47,.2! AG0.,=-B!W%,)+;%';B!W.7;+=$5%6'!
b+(S,(S*5%5-($(5! baZ!H9().'9=%5+B!b6=GB!i7,(,%B!_$9(B!
^1i!
[46:.6+;%6'%,'B!0%++!#75.,v! 0Hb!Y.,).6;%+!R)&FB!1;G![.(6?#(;B!
W.7;+=$5%6'!
0:a5N?1(57;9(6! P.,-96!A5).,B!b6=GB!H,%6=$&7,:B!Z.L!
@.,+.*B!^1i!
07[h!#.\.,+.!T,%6+=,9S;%+.!!
/R.6.!i)S{!#Zi!Pa#2!
P.,-96!A5).,B!b6=GB!H,%6=$&7,:B!Z.L!
@.,+.*B!^1i!
ZHTsHabP!/Z9;,(!H57.!T.;,%3(597)=$5(,9'!s!!
!!!!!!!!!!!!!!!!!!!J?H,()(?K?a$5(,(?`?b6'(5*5!P$(+S$%;2!
#(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
Z.7;,%59+9.,76:+5Q+76:!/1(7;$.,6!H5(;2!
/jBJ!Z!T,9+B!SF!]BJB!`!0!Z%a52!
19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
Z7!19.\.{!`f"!%:%,(+.! Y0aB!H9(!P,('7=;+B!#(=-5%6'B!
0%96.B!^1i!
Z*5(6).)&,%6! #(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
PH1!/P$(+S$%;!&788.,.'!+%596.2! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
Pa#!Z7=5.(;9'!09e!/Z7=5.(;9'.2! #(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
Pa#?WbR?5%&.596:?09e!
x WbR?""?'^TP!
#(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
P.S+96! #(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
! N"
C)$3)"+.Gb*),"$=)R.T$"6)%'"$=)I. T)*'&)%%)*.
P,9).,! A7,(:.6.;.=B!1.,%96:B!H.5:9.6!
P,(;.96%+.!>! #(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
#%6'()!F.e%).,+! P,().:%!a(,S(,%;9(6B!0%'9+(6B!^1i
#Zi+.!M%S{! i)&9(6B!i7+;96B!T.e%+B!^1i!
1;(88.5!Y,%:).6;! P.,-96!A5).,B!b6=GB!H,%6=$&7,:B!Z.L!
@.,+.*B!^1i!
1;(88.5S788.,!/"je1;(88.5!H788.,2! P.,-96!A5).,B!b6=GB!H,%6=$&7,:B!Z.L!
@.,+.*B!^1i!
1W1!/1('97)!'('.=*5!+758%;.2! #(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
11a!/1;%6'%,'!1%596.!a9;,%;.2?P788.,!!
/"e11af!"Jj!)0!Z%?a9;,%;B!"jj!)0!Z%a52!
19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
1;(S?P788.,!/jB"0!Z%a5B!jB"0!T,9+!Fa5B!SF!]BK2! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
1*&,{R,..6!b!Z7=5.9=!i=9'!R.5!1;%96! 0(5.=75%,!P,(&.+B!b6=GB!A7:.6.B!
_,.:(6B!^1i!
T%l!WZi?P(5*).,%+.
!
#(=$.!0(5.=75%,!H9(=$.)9=%5+B!
R,.63%=$B!W.7;+=$5%6'!
TiA!/T,9+?i=.;%;?AWTi2! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
T,9+?Fa5! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
T,9+!/T,9$*',(e*).;$*5%)96().;$%62! AG0.,=-B!W%,)+;%';B!W.7;+=$5%6'!
T,93(5v!#.%:.6;!
!
R9&=(!H#[B![98.!T.=$6(5(:9.+B!b6=GB!
A::.6+;.96B!W.7;+=$5%6'!
<%+=$5Q+76:!Ne!f!Ne11aB!jB"k!1W1! +9.$.!11a!76'!1W1!
n*5(5!! 19:)%B!W.9+.6$(8.6B!W.7;+=$5%6'!
!
!
!
!
!
!
!
!
! NN
x <*:),&'3)*c&).
d)*c&.. T)*'&)%%)*.
i++.)&5*!T((5! P.,-96!A5).,B![%6:.6B!W.7;+=$5%6'!
A5.-;,(S$(,.+.-%)).,!/FK2! [98.!T.=$6(5(:9.+B!b6=GB!#(=-\955.B!0%,*5%6'B!
^1i!
F%6'+=$7$.! i6+.55!R)&FB!0d6=$.6B!W.7;+=$5%6'!
[9=$;)9-,(+-(S. [.9;3B!<.;35%,B!W.7;+=$5%6'.
09-,(;()! @76:!iRB!F.9'.5&.,:B!W.7;+=$5%6'!
09-,(L.55.!#?`iJJB!Cjj!<. 1$%,S!A5.=;,(69=+!R)&FB!F%)&7,:B!
W.7;+=$5%6'.
Pa#?R.,4;f!R.6.!i)S!b6!19;7!Pa#!1*+;.)!
"jjj.
P.,-96!A5).,B![%6:.6B!W.7;+=$5%6'!
.
Pa#?T7&.+!jBJ)5! H9(3*)!W9%:6(+;9-!R)&FB!F.++B!_5'.6'(,8B!
W.7;+=$5%6'!
P9S.;;.6!H9(3*)!P,.!a9+9(6. H9(3*)!W9%:6(+;9-!R)&FB!F.++B!_5'.6'(,8B!
W.7;+=$5%6'.
P9S.;;.6+S9;3.6. H9(3*)!W9%:6(+;9-!R)&FB!F.++B!_5'.6'(,8B!
W.7;+=$5%6'.
P#bZ1?R.,4;s!Pa#!a*=5.,B!F*&%9'!_)69+59'. 0<R!H9(;.=$B!R.+.55+=$%8;!8d,!%6:.L%6';.!
H9(;.=$6(5(:9.B!A&.,+&.,:B!W.7;+=$5%6'.
^5;,%!T7,,%e!TI!b>i. [%&(,;.=$69-B!1;%78.6B!W.7;+=$5%6'.
h(,;.e!R.69.!N!v! H.6'.,!|!F(&.96!iRB!Md,9=$B!1=$L.93!
<4,).S5%;;.!T*S!1T!IC`. h(:.5B!R9.c.6B!W.7;+=$5%6'.
<%++.,&%'! [%&(,;.=$69-!>Q;;.,)%66!R)&F!|!a(G!>RB!
^.;3.?FQ69:+.6B!W.7;+=$5%6'!
M.6;,987:.!!JK"Ja!T%&5.!T(S. ASS.6'(,8!iRB!F%)&7,:B!W.7;+=$5%6'!
!
.
.
.
.
.
! N`
J0 1*3):",'').
!
J0/.CDE9HC..
!
W9.!#Zi?b+(59.,76:!%7+!P%,%8896+=$69;;.6!.,&,%=$;.!3L9+=$.6!"!76'!J!q:!T(;%5?#ZiG!Z%=$!
.63*)%;9+=$.,! W.:,%'%;9(6! :.6()9+=$.,! WZi! L7,'.! O.L.95+! "! q:! #Zi! 96! =WZi!
7):.+=$,9.&.6!76'!%78!%7+,.9=$.6'.!}7%59;4;!d&.,S,d8;G!W%37!'9.6;.!'9.!i)S5989-%;9(6!.96.+!
+(:.6%66;.6!F(7+.-..S96:?R.6+B! 96! '9.+.)!Y%55! '9.!#Zi!\(6!H.;%?i-;96G!H.9! :.576:.6.,!
i)S5989-%;9(6!L%,!.96!Pa#?Y,%:).6;!\(6!Cj!&S![46:.!37!.,L%,;.6G!
W9.! i)S5989-%;9(6! '.,! Y7+9(6+;,%6+-,9S;.! L7,'.! )9;;.5+! .96.,! :.+=$%=$;.5;.6! Pa#!
'7,=$:.8d$,;G! W%&.9! L7,'.! "! q5! '.,! .,+;.6! Pa#! 96! .96.,! 3L.9;.6! Pa#! .96:.+.;3;G! W9.!
.,L%,;.;.6!i)S5989-%;.!3.9:;.6!.96.![46:.!\(6!"Dj!H%+.6S%%,.6!/6%=$!'.,!.,+;.6!Pa#2!76'!
\(6!"`j!H%+.6S%%,.6!/6%=$!'.,!3L.9;.6!Pa#2G!Z%=$!.,8(5:;.)!T,%6+8.,!'.,!i)S5989-%;.!%78!
.96.! Z*5(6).)&,%6! 76'! F*&,9'9+9.,76:! )9;! .96.,! Y_n_"?+S.3989+=$.6! 1(6'.! -(66;.! '9.!
b'.6;9;4;!'.,!i)S5989-%;.!:.+9=$.,;!L.,'.6G!!
A+!L7,'.6!3L.9!Z.:%;9\-(6;,(55.6!'7,=$:.8d$,;f!!
"G!-.96.!#.\.,+.!T,%6+-,9S;9(6!'.,!#Zi!!!!!!!!!!!!
76'!!
NG!A96+%;3!\(6!#Zi!%7+!Z(,)%5:.L.&.!/T(6+955.2!+(L9.!\(6!69=$;?%#01?T7)(,.6!/.#01B!
AL96:~+!1%,-().2G!!
!
H.9'.!Z.:%;9\-(6;,(55.6!3.9:;.6!69.)%5+!.96.!S(+9;9\.!#.%-;9(6G!
h(6!'.6!76;.,+7=$;.6!N`!R.L.&.S,(&.6!L7,'.6!96!"C!Y455.6!.96.!S(+9;9\.!#.%-;9(6!%78!H.;%?
i-;96!#Zi!.,39.5;B!\9.,!Y455.!3.9:;.6!-.96.!%7+,.9=$.6'!96;%-;.!#Zi!76'!L%,.6!+()9;!69=$;!
%7+L.,;&%,G! h(6! '9.+.6! "C! Y455.6! 3.9:;.6! 96+:.+%);! 6.76! R.L.&.S,(&.6! .96.! S(+9;9\.!
#.%-;9(6!%78!Pin`sY_n_"!T,%6+-,9S;.G!
!
!
!
!
!
!
!
!
! NK
.
!
!
!
.
<::,%62"3.JA..d)%)%)@&*7>#7*)').2"6.K72&#)*".^%7&.TF:*,6,',)*2"3.
.
R.5.5.-;,(S$(,.;9+=$.! W%,+;.5576:! '.,! )9;! '.,! #T?Pa#! %)S598939.,;.6! T.958,%:).6;.! '.,!
Pin`sY_n_"?Y7+9(6+;,%6+-,9S;.! /(&.62! +(L9.!1S.3989;4;+;.+;76:!'.+!#T?Pa#!P,('7-;.+!)9;!
F958.!'.,.1(7;$.,6!H5(;!F*&,9'9+9.,76:!/76;.62G!
!
1S7,!0!g!0(5.-75%,:.L9=$;+L9'.,+;%6'!
!
M
!
!
!
!
!
!
!
!
!
!
.
! NJ
J04.!K.CDE9HC.
.
H.9)! Z%=$L.9+! \(6! H.;%?i-;96! #Zi! 3.9:;.! +9=$! 96! 8%+;! %55.6! M.55.6! .96.! +;%,-.!
3*;(S5%+)%;9+=$.! Y%,&,.%-;9(6! L4$,.6'! '.,! M.55-.,6! (S;9+=$! 5..,! &59.&G! W9.+.+!
#.%-;9(6+)7+;.,!L%,!&.9!%55.6!T7)(,.6!76'!Z(,)%5:.L.&.6!:5.9=$G!i55.,'96:+!-(66;.!)%6!
+(L($5!3L9+=$.6!'.6!.963.56.6!M.55.6!%5+!%7=$!3L9+=$.6!'.6!\.,+=$9.'.6.6!R.L.&.&5Q=-.6!
.96.!76;.,+=$9.'59=$!+;%,-.!i684,&76:!.,-.66.6G!H.9!.969:.6!R.L.&.+=$69;;.6!3.9:;.!+9=$!.96.!
'9887+.!&54759=$.!F96;.,:,76'84,&76:B!'9.!%7=$!96!'.6!Z.:%;9\-(6;,(55.6!76'!;,(;3!<.:5%++.6!
'.+!i6;9-Q,S.,+!L.9;.,!&.+;%6'G!
.
J040/ d)X):)>)*=)$:,%,',)*2"3.
.
Yd,!'9.!R.L.&.S.,).%&959+9.,76:!L7,'.6!\.,+=$9.'.6.!P,(;(-(55.!:.;.+;.;G!W9.+.!(,9.6;9.,;.6!
+9=$!%6!&.,.9;+!&.-%66;.6!P,(;(-(55.6! /Pa#?P,(;(-(55.!\(6!i6'.,+(6!.;!%5GB!"CC]E!P.;.,+!.;!
%5GB!"CC]!76'!>,%)+!.;!%5GB!Njjj2G!
b6+:.+%);! -(66;.6! +9=$! )9;! %55.6! P,(;(-(55.6! %7+L.,;&%,.! A,:.&69++.! .,39.5.6! 5%++.6G! b6!
F96&59=-! %78! '.6! #(7;96..96+%;3! 3.9:;.! +9=$! O.'(=$B! '%++! '9.! >()&96%;9(6! .96.,!
09-,(L.55.6&.$%6'576:!:.8(5:;!\(6!.96.,!)95'.6!P,(;.96(5*+.!%)!.968%=$+;.6!37!$%6'$%&.6!
L%,G! W%+! &.39.$;! +9=$! %78! '.6! i6;.95! '.,! %7+L.,;&%,.6! R.L.&.&5Q=-.! %5+! %7=$! %78! '%+!
i7+)%c!'.,! .,8(,'.,59=$.6!i6S%++76:!'.,!P,(;.96(5*+.B! '9.! 8d,! .969:.!R.L.&.&5Q=-.!6Q;9:!
L%,.6G! W%&.9! L7,'.! 67,! '9.! W%7.,! '.,! P,(;.96(5*+.! \%,99.,;B! L4$,.6'! '9.!
09-,(L.55.696-7&%;9(6!-(6+;%6;!'7,=$:.8d$,;!L7,'.G!!
A96.!37!U-7,3.V!h(,&.$%6'576:!8d$,;.!37!-.96.,!('.,!67,!37!.96.,!+=$L%=$.6!Y%,&,.%-;9(6G!
09;!376.$).6'.,!P,(;.96(5*+.!-(66;.!)%6!'%66!%7=$!.96.!376.$).6'!+;4,-.,.!Y%,&,.%-;9(6!
&.(&%=$;.6G!09;!6(=$!+;4,-.,.,!P,(;.96(5*+.!.,,.9=$;.!)%6!&9+!37!.96.)!:.L9++.6!P76-;!%7=$!
+;4,-.,.! Y%,&+9:6%5.B! '9.! 3.55754,.6! 1;,7-;7,.6! L7,'.6! %&.,! 9)).,! ).$,! 3.,+;Q,;! 76'! '9.!
)(,S$(5(:9+=$.!H.7,;.9576:!'.+!R.L.&.+!L7,'.!+;%,-!.,+=$L.,;G!
W9.! 6%=$8(5:.6'.6! i&&95'76:! K! %?=! 3.9:.6! '9.! b1! #T?Pa#! )9;! 76;.,+=$9.'59=$! +;%,-.,!
R.L.&.S.,).%&959+9.,76:!%5+!+(:.6%66;.!Uh.,'%7,.9$.Vf!
!
!
!
!
!
!
! ND
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!<::,%62"3.8.$I!!
FA!r&.,+9=$;+84,&76:B!H%5-.6546:.!.6;+S,9=$;!Jjȝ)!
!
!
<::,%62"3.8.:I!!
09-,(L.55.6\(,&.$%6'576:! 76'! 4. 5,"G! P,(;.96(5*+.! )9;! jBjjJ! k!
P.S+96!96!jBj"!ZB!H%5-.6546:.!.6;+S,9=$;!Jjȝ)!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!
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!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
<::,%62"3.8.-I!!
09-,(L.55.6\(,&.$%6'576:! 76'! /L.5,"0! P,(;.96(5*+.!)9;! jBjjJ!k!
P.S+96!96!jBj"!Z!Fa5B!H%5-.6546:.!.6;+S,9=$;!Jjȝ)!
!
<4$,.6'!6%=$!N!)96G!P,(;.96(5*+.!'%+!#.%-;9(6+S,('7-;!%78!'%+!
M*;(S5%+)%!&.+=$,46-;!9+;B!54++;!+9=$!6%=$!"j!)96G!P,(;.96(5*+.!67,!
.96.!'9887+.!i684,&76:!'.,!:%63.6!M.55.!.,-.66.6G!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! NI
J0404 \>&,=,)*2"3.6)*.C)$@&,7"'>$*$=)&)*.6)*.!K.CDE9HC.
.
x 5$"3$",7")"@7"+)"&*$&,7".
M7,! Y.+;+;.5576:! '.,! (S;9)%5.6! 0%6:%69(6.6-(63.6;,%;9(6! L7,'.6! R.L.&.+=$69;;.! )9;!
\.,+=$9.'.6.6!>(63.6;,%;9(6.6!\(6!06/_i=2N!/\(6!"Bj!)0!&9+!37!KBj!)02!:.;.+;.;G!W%&.9!
.,L9.+!+9=$!.96.!0%6:%69(6.6-(63.6;,%;9(6!\(6!!NBJ!?`Bj!)0!%5+!(S;9)%5!/+9.$.!T%&.55.!I2f!
!
D$:)%%).PA.<:#c"3,3@),&.6)*.C)$@&,7"''&c*@).(7".6)*.5$"3$",7")"@7"+)"&*$&,7".,=.
C)$@&,7"'3)=,'-#.
06/_i=2Ns!)0! "Bj! "BJ! NBj! NBJ! `Bj! `BJ! KBj!
#.%-;9(6++;4,-.! ż! /x2! x! xxx! xxx! x! /x2!
ż!g!-.96.!#.%-;9(6!s!/x2!g!+.$,!:.,96:.!#.%-;9(6s!!x!g!:.,96:.!#.%-;9(6s!!xxx!g!+;4,-+;.!#.%-;9(6!
!
!
x 9*,=)*X$#%.2"6.9*,=)*@7"+)"&*$&,7".
b6!'.,!b1!#T?Pa#!L7,'.6!P,9).,-(63.6;,%;9(6.6!\(6!jB"?"Bj!q0!:.;.+;.;G!b6!'.)!:.;.+;.;.6!
H.,.9=$!3.9:;.6!+9=$!-.96.!:,Qc.,.6!^6;.,+=$9.'.!&.3d:59=$!'.,!.,,.9=$;.6!19:6%5+;4,-.G!<9,!
L4$5;.6!8d,!%55.!L.9;.,.6!h.,+7=$.!.96.!>(63.6;,%;9(6!\(6!jBN!q0G!!
!
x VF@%)"+$#%..
^)!'9.!i63%$5! '.,!#.%-;9(6+3*-5.6! 37! &.+;9)).6B! &.9! '.,! .96.,+.9;+! .96.! :.6d:.6'!:,(c.!
0.6:.! '.+! 6%=$L.9+&%,.6! i)S5989-%;9(6+S,('7-;.+! .6;+;.$;! 76'! %6'.,.,+.9;+! '9.! H95'76:!
76+S.3989+=$.,! Z.&.6S,('7-;.! %)! :.,96:+;.6! :.$%5;.6! L9,'B! L7,'.6! ).$,.,.! .)S9,9+=$.!
h.,+7=$.!)9;!76;.,+=$9.'59=$.6!M*-5.63%$5.6!'7,=$:.8d$,;G!b6!+S4;.,.6!h.,+7=$.6!%,&.9;.;.6!
L9,! '%66! )9;! .96.,! M*-5.63%$5! \(6! `jB! '%! L9,! &.9! Kj! M*-5.6! .96.! 37! :,(c.! 0.6:.! %6!
#.%-;9(6+%,;.8%-;.6!76'!76+S.3989+=$.6!Z.&.6S,('7-;.6!&.(&%=$;.;.6!/+9.$.!T%&.55.!C2f!
!
D$:)%%).UA.<:#c"3,3@),&.6)'.bc*:))*3):",'')'.(7".6)*.VF@%)"+$#%.
M*-5.63%$5! "j! Nj! `j! Kj!
A,:.&69+! ż! x! xxx! xxx!
ż!g!-.96.!+S.3989+=$.!i684,&76:s!!x!g!:.,96:.!+S.3989+=$.!i684,&76:s!!xxx!g!+;%,-.!+S.3989+=$.!i684,&76:!
.
.
.
! NC
J0J 9*,=)6.!".K,&2.M$:)%,"3.G9C!NKI.
.
W9.!P#bZ1?#.%-;9(6!L7,'.!L9.!76;.,!NGK!&.+=$,9.&.6!'7,=$:.8d$,;G!i55.,'96:+!3.9:;.!+9=$!96!
%6846:59=$.6! AeS.,9).6;.6B! '%++! '7,=$! .96.! 37! 5%6:.! W.6%;7,9.,76:! .96.! 76+S.3989+=$.!
67-5.4,.!Y%,&,.%-;9(6!%78;,%;G!!
!
x 1"+F=@7"+)"&*$&,7".
b6! '.,! P#bZ1?#.%-;9(6! L7,'.! '%+! 1;(88.5?Y,%:).6;! '.,! T%l?P(5*).,%+.! 96! .96.,!
>(63.6;,%;9(6! \(6! jBjJ! ^sq5! \.,L.6'.;G! ! 09;! $Q$.,.6! A63*)-(63.6;,%;9(6.6! 3.9:;.! +9=$!
-.96.!+;4,-.,.!#.%-;9(6G!
.
J08 1*3):",'').6)*.!K.CDE9HC.$".@,"6%,-#)".D2=7*)"A.
!
h(6!'.6!N`!76;.,+7=$;.6!%#01!3.9:;.6!"I!.96.!S(+9;9\.!#.%-;9(6!)9;!P,9).,6!:.:.6!H.;%?
i-;96G!W%:.:.6!-(66;.!)9;!'.,!-(6\.6;9(6.55.6!#T?Pa#!96!"C!Y455.6!\.,L.,;&%,.!H.;%?i-;96!
#Zi! :.876'.6! L.,'.6G! h(6! '9.+.6! -(66;.6! Y7+9(6+;,%6+-,9S;.! '.,! Pin`sY_n_"!
T,%6+5(-%;9(6! 96! %=$;! T7)(,.6! 6%=$:.L9.+.6! L.,'.6G! W%&.9! 3.9:;.! +9=$! %7=$! $9.,! .96.!
'.7;59=$.!3*;(S5%+)%;9+=$.!Y%,&,.%-;9(6B!L4$,.6'!'.,!M.55-.,6!(S;9+=$!5..,!&59.&G!i55.,'96:+!
L%,.6!67,!'9.!T7)(,3.55.6!%6:.84,&;G!H96'.:.L.&+3.55.6!%5+!%7=$!H57;:.84c.!3.9:;.6!-.96.!
#.%-;9(6G! i55.! Z.:%;9\-(6;,(55.6! 3.9:;.6! -.96.! ('.,! 67,! .96.! :.,96:.! 76+S.3989+=$.!
F96;.,:,76'84,&76:G! Z9=$;?%#01?T7)(,.6! &.+%c.6! %)S598939.,&%,.! H.;%?i-;96?#ZiE! )9;!
P,9).,6! :.:.6! '%+! Pin`sY_n_"! Y7+9(6+;,%6+-,9S;! 59.c! +9=$! O.'(=$! -.96.! #.%-;9\9;4;!
.,39.5.6G!
!
!
!
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!
!
!
<::,%62"3.O.$I!!
W%,+;.5576:! .96.+! %5\.(54,.6! #$%&'()*(+%,-()+B! F4)%;(e*596?A(+96B! H%5-.6546:.!
.6;+S,9=$;!Jjȝ)G!
.
<::,%62"3.O.:I!
W%,+;.5576:! \(6! H.;%?i-;96! #Zi!)9;! '.,! b1! #T?Pa#! %6! T7)(,:.L.&.! .96.+! %5\.(54,.6!
#$%&'()*(+%,-()+G! Y%+;! %55.! M.55.6! 3.9:.6! .96! 3*;(S5%+)%;9+=$.+! #.%-;9(6+S,('7-;!
/'76-.5&5%72B! L4$,.6'! '.,! M.55-.,6! 67,! .96.! +=$L%=$.! i684,&76:! .,-.66.6! 54++;! /+(:G!
UP(+9;9\-(6;,(55.V2E!Y%,&+;(88!Z9;,(&5%7;.;,%3(597)B!H%5-.6546:.!.6;+S,9=$;!Jjȝ)G!
.
! `"
.
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.
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!
!
!
!
!
!
!
!
!
<::,%62"3.O.-I!!
W%,+;.5576:!\(6!Pin`sY_n_"?#Zi!)9;!'.,!b1!#T?Pa#!%6!T7)(,:.L.&.!.96.+!%5\.(54,.6!
#$%&'()*(+%,-()+G!Y%+;!%55.!T7)(,3.55.6!3.9:.6!.96!3*;(S5%+)%;9+=$.+!#.%-;9(6+S,('7-;!
/'76-.5&5%72B!L4$,.6'!'.,!M.55-.,6!67,!.96.!+=$L%=$.!i684,&76:!.,-.66.6!54++;G!1;,()%5.!
M.55.6! 5%++.6! -.96.! .96'.7;9:.! Y%,&,.%-;9(6! .,-.66.6G! Y%,&+;(88! Z9;,(&5%7;.;,%3(597)B!
H%5-.6546:.!.6;+S,9=$;!Jjȝ)G!
.
!
!
!
!
!
!
!
!
!
!
!
!
! `N
!
!
!
!
!
!
!
!
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!
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!
!
!
!
!
!
!
!
!
!
!
<::,%62"3.O.6I!!
b1! #T?Pa#! ($6.! _59:(67-5.(;9'S,9).,! /+(:G! UZ.:%;9\-(6;,(55.V2! %6! T7)(,:.L.&.! .96.+!
%5\.(54,.6!#$%&'()*(+%,-()+G!A+!9+;!67,!.96.!+=$L%=$.!F96;.,:,76'84,&76:!37!.,-.66.6G!
Y%,&+;(88!Z9;,(&5%7;.;,%3(597)B!H%5-.6546:.!.6;+S,9=$;!"jjȝ)G 
.
.
.
! ``
.
.
! `K
.
.
.
! `J
.
.
.
.
.
! `D
80.B,'@2'',7".
!
W9.! W9%:6(+.! 76'988.,.639.,;.,B! -5.96?,76'?&5%73.559:.,! T7)(,.6! 9+;! %7+! \.,+=$9.'.6.6!
R,d6'.6! +=$L9.,9:G! W9.+.! R,7SS.! \(6! T7)(,.6! 7)8%++;! #$%&'()*(+%,-().! /#012B!
AL96:+%,-().B! Z.S$,(&5%+;().B! Z.7,(&5%+;().! +(L9.! [*)S$().! 76'! [.7-4)9.6G! W9.+.!
T7)(,.6! -Q66.6! .96%6'.,! 9)!$9+;(5(:9+=$.6!H95'! +.$,! 4$659=$! +.96! 76'! +;.55.6! '.+$%5&! 8d,!
'.6! P%;$(5(:.6! .96.! '9%:6(+;9+=$.! F.,%7+8(,'.,76:! '%,G! W%! .+! +9=$! O.'(=$! 7)! +.$,!
76;.,+=$9.'59=$.!A6;9;4;.6! $%6'.5;! 76'! +.$,! +S.39.55.! T$.,%S9.S,(;(-(55.! .e9+;9.,.6B! 9+;! .96.!
:.6%7.! 76'! ,.S,('739.,&%,.! W9%:6(+;9-! \(6! :,(c.,! <9=$;9:-.9;G! H.,.9;+! "CIN! L7,'.! .96.!
T,%6+5(-%;9(6!96!.96.,!M.55969.!.96.+!%5\.(54,.6!#$%&'()*(+%,-()+!:.876'.6B!76'!.+!+;.55;.!
+9=$! 96!'%,%788(5:.6'.6!i,&.9;.6!$.,%7+B!'%++!'9.+.!T,%6+5(-%;9(6! ;*S9+=$! 8d,!'%+!%5\.(54,.!
#01!9+;!/1.9'%5!.;!%5GB!"CIN2G!W%)9;!$%;;.!)%6!.96.6!;7)(,+S.3989+=$.6!0%,-.,!:.876'.6G!
!
a$,()(+()%5.!T,%6+5(-%;9(6.6!L7,'.6!37.,+;!)9;;.5+!>%,*(;*S9+9.,76:!6%=$:.L9.+.6G!W9.+!
9+;! .96.! 37\.,54++9:.! 0.;$('.! 37,! A,8%++76:! 67).,9+=$.,! 76'! :,(&+;,7-;7,.55.,!
=$,()(+()%5.,! h.,46'.,76:.6G! A96! Z%=$;.95! '9.+.,! 0.;$('.! 9+;B! '%++! )%6! 8,9+=$.+!
T7)(,:.L.&.!96!\9;,(!-75;9\9.,.6!)7++B!7)!%7+L.,;&%,.!0.;%S$%+.6!37!S,4S%,9.,.6G!W9.+!9+;!
;.=$69+=$!%78L.6'9:B!37+4;359=$!5%++.6!+9=$!%78!'9.+.!<.9+.!67,!=%G!"jk!'.,!+(59'.6!T7)(,.6!
%6%5*+9.,.6G!
A96.!L.9;.,.!0.;$('.!9+;!'9.!Y57(,.+3.63!b6!19;7!F*&,9'9+9.,76:!/Yb1F2G!X$659=$!L9.!'9.!b6!
19;7!F*&,9'9+9.,76:!/b1F2!-%66!+9.!37)!Z%=$L.9+!\(6!Z7-5.96+47,.6!96!R.L.&.6B!.963.56.6!
M.55.6B! 0.;%S$%+.?a$,()(+().6! ('.,! ! 37,! H.7,;.9576:! '.,! )#Zi?h.,;.9576:! 96! :%63.6!
A)&,*(6.6! .96:.+.;3;! L.,'.6G! W9.+.! #.%-;9(6! L9,'! U96! +9;7V! '7,=$:.8d$,;B! %5+(! '9,.-;! 9)!
O.L.959:.6! R.L.&.! 76'! 69=$;! U96! \9;,(VG! F9.,&.9! L.,'.6! )%,-9.,;.! WZi?1(6'.6! %6! '9.!
6%=$37L.9+.6'.6! Z7-5.96+47,.6! $*&,9'9+9.,;G! W9.! 1(6'.6! +96'! &.9! '.,! b1F! )9;! F%S;.6.6!
/3GHGW9:(e9:.6962!)%,-9.,;B!'9.!6%=$!'.,!F*&,9'9+9.,76:!'7,=$!.96.!i6;9-Q,S.,?Y%,&,.%-;9(6!
59=$;)9-,(+-(S9+=$!'%,+;.55&%,!:.)%=$;!L.,'.6!-Q66.6G!b)!^6;.,+=$9.'!'%37!L.,'.6!&.9!'.,!
Yb1F!'9.!WZi?1(6'.6!)9;! 85(7,.+39.,.6'.6!0(5.-d5.6!)%,-9.,;G!M7,!H.;,%=$;76:!&.6Q;9:;!
)%6! 96! '9.+.)! Y%55.! .96! Y57(,.+3.63)9-,(+-(SG! W7,=$! '.6! A96+%;3! \.,+=$9.'.6.,!
Y57(,.+3.638%,&+;(88.! -Q66.6! '%&.9! :5.9=$3.9;9:! ).$,.,.! M9.5+;,7-;7,.6! 6%=$:.L9.+.6!
L.,'.6G! @.! 6%=$! A96+%;3! '.,! 1(6'.! .6;+;.$.6! '%66! 9)! Y%55.! .96.,! T,%6+5(-%;9(6! .6;L.'.,!
Y7+9(6++9:6%5.!('.,!U%78:.&,(=$.6.V!19:6%5.G!!
M7+%)).68%++.6'! &.+;.$.6! '9.! b1F! 76'! Yb1F! %7+! 8(5:.6'.6! 1=$,9;;.6f! h(,&.,.9;76:! '.+!
P,4S%,%;.+!76'!'.,!1(6'.!t!F9;3.'.6%;7,9.,76:!t!F*&,9'9+9.,76:!t!b6-7&%;9(6!)9;!i6;9-Q,S.,!
! `]
t!Y%,&,.%-;9(6!t!59=$;?!('.,!857(,.+3.63?)9-,(+-(S9+=$.!i7+L.,;76:G!W9.+.!0.;$('9-!9+;!+.9;!
@%$,.6! 8.+;.,! H.+;%6';.95! )(5.-75%,:.6.;9+=$.,! W9%:6(+;9-! 76'! L9,'! 96! \9.5.6! R.&9.;.6!
.96:.+.;3;G!!
!
b)!F96&59=-!%78!'%+!%#01!:9&;!.+!&9+5%6:!,.5%;9\!L.69:.!&3LG!-5.96.!Yb1F?1;7'9.6G!W%,d&.,!
$96%7+! $%&.6! +9=$! '9.! ).9+;.6! 1;7'9.6! $%7S;+4=$59=$! )9;! '.,! h.,%,&.9;76:! \(6! 8,9+=$.)!
R.L.&.!&.+=$48;9:;!/H9.:.5!.;!%5GB!"CCJE!0=!0%67+!.;!%5GB!"CCD2G...
b6! Od6:.,.6! 1;7'9.6! L7,'.! '9.! Yb1F!0.;$('.! 376.$).6'! ;.=$69+=$! \.,8.96.,;G! W9.! M9.5.!
5%:.6! 37)! .96.6! 96! '.,! A6;L9=-576:! \(6! h.,+7=$+S,(;(-(55.6B! '9.! %7=$! 96! '.,!
#(7;96.'9%:6(+;9-! h.,L.6'76:! 896'.6! -Q66.6G! M7)! %6'.,.6! &.+=$48;9:;.6! +9.! +9=$!
96+&.+(6'.,.! )9;! '.,! ^6;.,+7=$76:! \(6! 8(,)%59689e9.,;.)! 76'! S%,%8896.96:.&.;;.;.)!
R.L.&.B!'%!'9.+.!R.L.&.8(,)!%)!$4789:+;.6!37,!h.,8d:76:!+;.$;G!b6!%55.6!1;7'9.6!-(66;.6!
.96.!$($.!1S.3989;4;!76'!1.6+9;9\9;4;!6%=$:.L9.+.6!L.,'.6!!/%)%:7=$9!.;!%5GB!NjjJE!Z9+$9(!
.;!%GB!NjjDE!M$(6:!.;!%5GB!Nj"j2G!!
!
Z%=$!>5(69.,76:!76'!b'.6;98939.,76:!'.,!%6!'.,!T,%6+5(-%;9(6!&.;.959:;.6!R.6.!-Q66.6!8.,6.,!!!
#T?Pa#?P,(;(-(55.! .6;L9=-.5;! L.,'.6B! '9.! .+! $.7;.! .,5%7&.6B! %7+! -5.96+;.6!
T7)(,8,%:).6;.6! .96.! )(5.-75%,:.6.;9+=$.! W9%:6(+.! 37! +;.55.6G! W9.+.! +.$,! +.6+9;9\.! 76'!
+=$6.55.! 0.;$('.! .,5%7&;! .+B! '%6-! '.,! .eS(6.6;9.55.6! h.,\9.5845;9:76:! L.69:.,! WZi?
0(5.-d5.B! %7=$! %7+! L.69:.6! M.55.6! \.,L.,;&%,.! #.+75;%;.! 37! .,39.5.6! 76'! .96.! .96'.7;9:.!
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"CCJB!"CCDB!"CCCE!Y,.'.,9=-+!.;!%5GB!"CCJ2G!A+!-(66;.!:.3.9:;!L.,'.6B!'%++!'%+!Y7+9(6+S,(;.96!
Y9&,(&5%+;.6! ;,%6+8(,)9.,.6! -%66! /1=$.9'5.,! .;! %5GB! "CCDE!R96+&.,:! .;! %5GB! "CCI2G!W9.+! 59.:;!
)Q:59=$.,L.9+.! '%,%6B! '%++! .+! %6! '9.! '7,=$! '%+! Pin`?P,(;.96! S$*+9(5(:9+=$.,L.9+.!
;,%6+-,9&9.,;.6! R.6.! &96'.;B! '9.+.! %&.,! 69=$;! ).$,! ,9=$;9:! ,.:759.,;G! W%,%7+! ,.+75;9.,;! .96.!
+;%,-.!r&.,?!('.,!^6;.,.eS,.++9(6!'.,!&.;,(88.6.6!R.6.G!!
1(55;.! 676! '9.! ;/NE"`2! 76'! '9.! H95'76:! .96.+! ;,%6+8(,)9.,.6'.6! Pin`?Y_n_"!
Y7+9(6+S,(;.96+!.96.6!L9=$;9:.6!1=$,9;;! 96!'.,!A6;+;.$76:!\(6!%#01!'%,+;.55.6B! +(!)dc;.6!
+9.! ,.5%;9\! 8,d$! 96!'.,!T7)(,.6;L9=-576:!%78;,.;.6!76'!%55.!T7)(,3.55.6! +(55;.6!'9.! ;/NE"`2!
;,%:.6!/W%\9=9(69!.;!%5GB!NjjDE![%Ä!.;!%5GB!Njj]2G!T%;+4=$59=$!-(66;.6!L9,!96!%55.6!T7)(,3.55.6!
\(6! Pin`?Y_n_"?S(+9;9\.6! %#01! Pin`?Y_n_"?T,%6+-,9S;.! 6%=$L.9+.6G! W9.+! +S,9=$;!
96'9,.-;!8d,!.96.!L9=$;9:.!#(55.!'.,!Pin`?Y_n_"?Y7+9(6+S,(;.96.!96!'.,!T7)(,.6;+;.$76:!
76'! 9+;! :5.9=$3.9;9:! .96!F96L.9+! %78! .96.!)Q:59=$.!0(6(-5(6%59;4;! '.,!%#01! /R(5'+;.96! .;!
%5GB!NjjD2G!
!
H.3(:.6!%78!'9.!&.,.9;+!.,L4$6;.6!h(,;.95.!76'![9)9;%;9(6.6!\(6!Yb1F!76'!#T?Pa#!9+;!'9.!
96! '9.+.,! i,&.9;! :.L4$5;.! 0.;$('9-! +9=$.,59=$! 96! :5.9=$.,! <.9+.! .9637(,'6.6! L9.! '9.!
-(6\.6;9(6.55.! #T?Pa#G! A96! :,(c.,! ^6;.,+=$9.'B! 76'! 76+.,.,! i6+9=$;! 6%=$! %7=$! L.9;.,.,!
h(,;.95B! 9+;! %55.,'96:+! '9.! :5.9=$3.9;9:.! W%,+;.55&%,-.9;! \(6! M.55)(,S$(5(:9.! 76'!
T,%6+5(-%;9(6+6%=$L.9+!%78!.96.)!R.L.&.+=$69;;G!
h.,:5.9=$;!)%6!%&+=$59.c.6'!'9.!b1!#T?Pa#!)9;!Yb1F!76'!#T?Pa#!+(!-%66!)%6!8.+;+;.55.6B!
'%++! &.9! %55.6! ',.9! )(5.-75%,:.6.;9+=$.6! 0.;$('.6! '9.! Ae;,%-;9(6! '.,! M9.5! #Zi! .96.6!
! KN
.6;+=$.9'.6'.6! ;.=$69+=$.6! 1=$,9;;! 9)! h.,+7=$+%78&%7! '%,+;.55;G! h(,! %55.)! '9.!
h(,&.$%6'576:! '.+! 8(,)%59689e9.,;.6! 76'! S%,%8896.96:.&.;;.;.6! R.L.&.+! +;.55;! 9)).,! .96.!
&.+(6'.,.! F.,%7+8(,'.,76:! '%,G! b6! i6&.;,%=$;! '.,! T%;+%=$.B! '%++! '9.+.! R.L.&.8(,)! ! )9;!
i&+;%6'! %)!$4789:+;.6! 8d,! '9%:6(+;9+=$.!ML.=-.! 37,!h.,8d:76:! +;.$;B! :9&;! .+! 8d,! %55.! ',.9!
0.;$('.6! 6(=$! ,.5%;9\! L.69:.! 7)8%6:,.9=$.! 1;7'9.6B! '9.! +9=$! )9;! '9.+.,! T$.)%;9-!
%7+.96%6'.,+.;3.6G!W%,d&.,!$96%7+!+(55;.!&.;(6;!L.,'.6B!'%++!%55.!$9.,!'9+-7;9.,;.6!0.;$('.6!
67,! )9;! :5.9=$3.9;9:.,B! 8%=$59=$.,! H.7,;.9576:! '.+! P%;$(5(:.6! 96! A96-5%6:! )9;! '.,!
#(7;96.'9%:6(+;9-!37!&,96:.6!+96'G!
!
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!
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!
!
!
!
!
!
!
!
!
!
!
! K`
O0.V2'$==)"?$''2"3.
!
b6! '.,! \(,59.:.6'.6!i,&.9;! $%&.6!L9,!)9;! '.,! b1!#T?Pa#! .96! P,(;(-(55! .6;L9=-.5;B! '%+! .+!
.,5%7&;B!+S.3989+=$.!#Zi?0(5.-d5.!96!$9+;(5(:9+=$.6!1=$69;;S,4S%,%;.6!'%,37+;.55.6G!!
W%&.9! :96:! .+! 76+! 96! .,+;.,! [969.! 7)! '9.! A,+;.5576:! .96.+! .968%=$.6! P,(;(-(55+B! '%+! '.6!
\.,+=$9.'.6.6! R.L.&.;*S.6! %6:.S%++;! 76'! +()9;! 96! '.,! ;4:59=$.6! W9%:6(+;9-! \.,L.6'.;!
L.,'.6!-%66G!
W9.+.+! +(! (S;9)9.,;.! P,(;(-(55! L7,'.! '%66! %6$%6'! .96.,! R,7SS.! \(6! %5\.(54,.6!
#$%&'()*(+%,-().6! 76'! %6'.,.6! T7)(,.6! 6%=$:.S,d8;G! Z%=$:.L9.+.6! L7,'.6! #Zi?
0(5.-d5.!'.,!;7)(,%++(399.,;.6!;/NE"`2B!'9.!Pin`sY_n_"?Y7+9(6+;,%6+-,9S;.6!.6;+S,.=$.6G!!
b6!'9.+.6!^6;.,+7=$76:.6!L7,'.!.96.!r&.,.96+;9))76:!\(6!-(6\.6;9(6.55.,!#T?Pa#!76'!b1!
#T?Pa#! 96! NN! \(6! N`! Y455.6! :.876'.6G! R5.9=$3.9;9:! -(66;.6! L9,! 3.9:.6B! '%++! '9.!
Pin`sY_n_"?Y7+9(6+;,%6+-,9S;.! 96! ;/NE"`2?S(+9;9\.6! T7)(,.6! 9)).,! 96! 8%+;! %55.6! M.55.6!
'%,:.+;.55;!L.,'.6!-(66;.6B!L%+!%78!.96.!L9=$;9:.!#(55.!8d,!'.6!T7)(,+;(88L.=$+.5!$96L.9+;G!
Yd,! '9.! ^6;.,+7=$76:.6! L.,'.6! 67,! -5.96.! R.L.&.S,(&.6! &.6Q;9:;B! 76'! %7=$! '9.!
^6;.,+7=$76:! \(6! 8(,)%59689e9.,;.6! H9(S+9.6! 9+;! )Q:59=$G! A96! L.9;.,.,! h(,;.95! '9.+.,!
0.;$('.! 9+;! '%,d&.,! $96%7+! '.,! )(5.-75%,:.6.;9+=$.! Z%=$L.9+! '.,! T,%6+5(-%;9(6! 76'! '.,!
M.55)(,S$(5(:9.!37,!:5.9=$.6!M.9;!/P%,$%)!.;!%5GB!Njj]2G!
W%$.,! -%66! '9.! b1! #T?Pa#! 6.&.6! '.,! [9=$;)9-,(+-(S9.! 76'! '.,! b))76$9+;(=$.)9.! .96.!
L9=$;9:.!37+4;359=$.!T.=$69-!96!'.,!W9%:6(+;9-!-96'59=$.,!T7)(,.6!+S9.5.6G!
!
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!
!
!
!
!
!
!
!
!
! KK
Q0 W)*+),-#",'.6)*.()*X)"6)&)".<:@Y*+2"3)".
.
i! ! ! ! i'.696! ! ! !
%#01!!! ! ! %5\.(54,.+!#$%&'()*(+%,-()!
&S! ! ! ! H%+.6S%%,.!
a! ! ! ! a*;(+96!
=WZi!! ! ! -()S5.).6;4,.!WZi!
WAPa! ! ! ! W9.;$*5S*,(=%,&(6%;!
WbR! ! ! ! W9:(e9:.696!
WZi!/WZ12! ! ! W.+(e*,9&(67=5.9=!%=9'!/W.+(e*,9&(67-5.96+47,.2!
'ZTP! ! ! ! W.+(e*,9&(67=5.(+9';,9S$(+S$%;!
AWTi!! ! ! A;$*5.6'9%)96;.;,%.++9:+47,.!
.#01! ! ! ! .)&,*(6%5.+!#$%&'()*(+%,-()!
Yb1F! ! ! ! Y57(,.+3.63!b6!19;7!F*&,9'9+9.,76:!
R! ! ! ! R7%696!
b1!#T?Pa#! ! ! b6!19;7!#.\.,+.!T,%6+-,9S;%+.?P(5*).,%+.-.;;.6,.%-;9(6!
b1F! ! ! ! b6!19;7!F*&,9'9+9.,76:!
>a5! ! ! ! >%597)=$5(,9'!
>T#! ! ! ! >96'.,;7)(,,.:9+;.,!
0:a5N! ! ! ! 0%:6.+97)=$5(,9'!
ZHTsHabP! Z9;,(! H57.! T.;,%3(597)=$5(,9'! s! J?H,()(?K?a$5(,(?`?b6'(5*5!
P$(+S$%;!
PH1! ! ! ! P$(+S$%;!&788.,.'!+%596.!
Pa#! ! ! ! P(5*).,%+.!a$%96!#.%=;9(6!/P(5*).,%+.-.;;.6,.%-;9(62!
P#bZ1!! ! ! P,9).'!b6!19;7![%&.596:!
#Zi!/#Z12! ! ! #9&(67=5.9=!%=9'!/#9&(67-5.96+47,.2!
#T! ! ! ! #.\.,+.!T,%6+-,9S;%+.!
1W1! ! ! ! 1('97)!'('.=*5!+758%;.!
11a! ! ! ! 1;%6'%,'!1%596.!a9;,%;.!
T! ! ! ! T$*)96!
;!! ! ! ! T,%6+5(-%;9(6!
TiA! ! ! ! T,9+?i=.;%;?AWTi!
T,9+! ! ! ! T,9$*',(e*).;$*5%)96().;$%6!
!
! KJ
Z0.M,&)*$&2*()*+),-#",'.
.
i7,9%+B!iGB!#9)&%7;B!aGB!H788.B!WGB! M7=-.,B! @G0GB!0%3%&,%7'B!iG!f! T,%6+5(=%;9(6! 96\(5\96:!!!!!!!!!
! =$,()(+().!NN!96!AL96:Å+!+%,=()%G!i!=*;(:.6.;9=!+;7'*!(8!8(7,!8,.+$!;7)(,+G!a%6=.,!!!!!!!!!!
! R.6.;!a*;(:.6.;G!"CIK!0%*E"N/"2fN"?NJG!
i6'.,+(6B!@GE!#.6+$%LB@GE!0=!0%67+B!iE!a%,;.,B!#GE!09;=$.55B!aGE!i'%)+B!1GE!P,9;=$%,'?@(6.+B!
>Gf! T.=$69=%5! i'\%6=.B! i)S5989=%;9(6! (8! ;$.! ;/NE"`2! %6'! ;/"E"`2! ;,%6+5(=%;9(6+! (8!
%5\.(5%,! ! ,$%&'()*(+%,=()%! 96! +)%55! 8(,)%596?89e.'! &9(S+9.+! 7+96:! %! )('989.'!
,.\.,+.!;,%6+=,9S;%+.!S(5*).,%+.!=$%96!,.%=;9(6G!i)G@G!P%;$(5G!"CC]E!"Jj!/N2f!K]]?KING!
H%5.B!PG0GE!P%,+(6+B!#GAGE!1;.\.6+B!0G0Gf!W9%:6(+9+!%6'!&.$%\9(7,!(8!O7\.695.!!
,$%&'()*(+%,=()%G!F7)G!P%;$(5G!"CI`E!"Kf!JCD?D""G!
!
H%,,B!YGRGE!1.5596:.,B!HGE!A)%67.5B!HG1Gf![(=%593%;9(6!(8!;$.!,$%&'()*(+%,=()%!;/NE"`2!!
&,.%-S(96;!(6!%!S$*+9=%5!)%S!(8!=$,()(+().!"`G!R.6()9=+!"CC"E!""f!CK"?CK]G!
!
H%,,B!YGRGE!F(59=-B!@GE!Z*=7)B![GE!H9.:.5B!@GiGE!A)%67.5B!HG1Gf![(=%593%;9(6!(8!;$.!;/NE"`2!!
&,.%-S(96;!(8!%5\.(5%,!,$%&'()*(+%,=()%!(6!%!S$*+9=%5!)%S!(8!=$,()(+().!NG!!
R.6()9=+!"CCNE!"`f!""Jj?""JDG!
!
H%,,B!YGRGE!a$%;;.6B!@GE!Woa,73B!aG0GE!<95+(6B!iGAGE!Z%7;%B![GAGE!Z*=7)B![G0GE!H9.:.5B!@GiGE!!
<().,B!#GHGf!0(5.=75%,!%++%*+!8(,!=$,()(+()%5!;,%6+5(=%;9(6+!96!;$.!'9%:6(+9+!(8!(8!!
S.'9%;,9=!+(8;!;9++7.!+%,=()%+G!@i0i!"CCJE!N]`f!JJ`?JJ]G!
.
H.669=.559B! @G[GB! Y,.'.,9=-+B!<G@GB!<95+(6B! #GHGB! #%7+=$.,B! YG@G! `,'B! H%,,B! YGRGf!<95'! ;*S.!!!!
Pin`!S,(;.96! %6'! ;$.!Pin`?Y_n_"! 87+9(6!S,(;.96!(8! %5\.(5%,! ,$%&'()*(+%,=()%!
=(6;%96! S(;.6;B! +;,7=;7,%55*! '9+;96=;! ;,%6+=,9S;9(6%5! %=;9\%;9(6! '()%96+G! _6=(:.6.G!
"CCJ!@75GDE!""/"2f!""C?`jG!
!
H.669=.559B! @G[GB! A'L%,'+B! #GFGB! H%,,! YGRGf!0.=$%69+)! 8(,! ;,%6+=,9S;9(6%5! :%96! (8! 876=;9(6!
,.+75;96:! 8,()! =$,()(+()%5! ;,%6+5(=%;9(6! 96! %5\.(5%,! ,$%&'()*(+%,=()%G!
P,(=GZ%;5Gi=%'G1=9G!^1iG!"CCD!0%*!NIE!C`/""2f!JKJJ?CG!
!
! KD
H.669=.559B! @G[GB!i'\%69B! 1GB! 1=$48.,B!HG<GB!H%,,!YGRGf! Pin`! %6'!Pin]! .e$9&9;! =(6+.,\.'!
=9+?%=;96:! ;,%6+=,9S;9(6! ,.S,.++9(6! '()%96+! %6'! 7;9593.! %! =())(6! :%96! (8! 876=;9(6!
).=$%69+)!96!%5\.(5%,!,$%&'()*(+%,=()%G!_6=(:.6.G!"CCC!@75G!NCE!"I/`j2f!K`KI?JDG!
!
H9.:.5B!@GiGE!0..-B!#G1GE!P%,)9;.,B!iGFGE!a(6,%'B!>GE!A)%67.5B!HG1Gf!a$,()(+()%5!!
;,%6+5(=%;9(6!;/"E"`2/S`DEl"K2!96!%!=%+.!(8!%5\.(5%,!,$%&'()*(+%,=()%G!R.6.+!!
a$,()(+().+!a%6=.,!"CC"E!`f!KI`?KIKG!!!
!
H9.:.5B!@GiGB!Z*=7)B![G0GB!h%5.6;96.B!hGB!.;!%5Gf!W.;.=;9(6!(8;!$.!;/NE"`2/l`JEl"K2!%6'!Pin`?!
Y>F#! 87+9(6! 96! %5\.(5%,! ,$%&'()*(+%,=()%! &*! 857(,.+=.6=.! 96! +9;7! $*&,9'93%;9(6G!
R.6.+!a$,()(+().+!a%6=.,!"CCJE!"Nf"ID?"CNG!
!
H,9':.B!@GiGf!i'\%6;%:.+!%6'!59)9;%;9(6+!(8!=*;(:.6.;9=B!)(5.=75%,!=*;(:.6.;9=!%6'!)(5.=75%,!
'9%:6(+;9=!;.+;96:!96!).+.6=$*)%5!6.(S5%+)+G!@G!_,;$(SG!1=9G!NjjIG!"`f!N]`?NING!
!
a%955%7'B!@G0GE!RÄ,%,'?0%,=$%6'B!#GE!0%,+'.6B!FGHGE!\%6!^669-B!iG@G0GE!#('%,*B!aGE!#.*B!!
iGE!Y5%)%6;B!YGf!F9+;(S%;$(5(:9=!=5%++989=%;9(6!(8!=$95'$(('!,$%&'()*(+%,=()%f!%!!
,.S(,;!8,()!;$.!b6;.,6%;9(6%5!1(=9.;*!(8!P.'9%;,9=!_6=(5(:*!P%;$(5(:*!P%6.5G!0.'G!!
P.'9%;,G!_6=(5G!"CICE!"]f!`C"?KjjG!!
.
a%,;.,!#G[GE!0=a%,;$*B!>GPGf!W9%:6(+9+!(8!,$%&'()*(+%,=()%+!L9;$!S%,;9=75%,!,.8.,.6=.!;(!!
9))76($9+;(=$.)9=%5!)%,-.,+G!P,(:G!17,:G!P%;$(5G!"CCNE!"Nf!NJ"?ND]G!
.
W%\9=9(69B! AGB! Y96=-.6+;.96B! YGRGB! 1$%$&%39%6B! hGB! H7=-5.*B! @GWGB! T,9=$.B! TG@GB! i6'.,+(6B!
0G@Gf!b'.6;989=%;9(6!(8!%!Pin?Y>F#!:.6.!.eS,.++9(6!+9:6%;7,.!;$%;!'.896.+!)(5.=75%,!
=5%++.+! %6'! '.;.,)96.+! ;$.! S,(:6(+9+! (8! %5\.(5%,! ,$%&'()*(+%,=()%+G! a%6=.,! #.+G!
NjjD!@75!"JEDD/"K2fDC`D?KDG!
.
W%\9=9(69B!AGE!i6'.,+(6B!0G@GE!Y96=-.6+;.96B!YGRGB![*6=$B!@GaGE!}7%5)%6B!1G@GE!1$9)%'%B!FGE!
1=$(89.5'B!WGAGE!H7=-5.*B!@GWGE!0.*.,B!<GFGE!1(,.6+.6B!PGFGE!T,9=$.B!TG@Gf!0(5.=75%,!
=5%++989=%;9(6! (8! ,$%&'()*(+%,=()%! t! :.6(;*S9=! %6'! S$.6(;*S9=! '.;.,)96%6;+! (8!
'9%:6(+9+f! %! ,.S(,;! 8,()! ;$.! a$95',.6o+! _6=(5(:*! R,(7SG! i)G@GP%;$(5G! NjjC!
Y.&E"]K/N2f!JJj?DKG!
!
! K]
W%\9+B!@G#GE!Woa,73B!aG0GE![(\.55B!0GiGE!H9.:.5B!@GiGE!H%,,B!YGRGf!Y7+9(6!(8!Pin]!;(!Y>F#!!
&*! ;$.!\%,9%6;! ;/"E"`2/S`DEl"K2! ;,%6+5(=%;9(6! 96! %5\.(5%,! ,$%&'()*(+%,=()%G!a%6=.,!
#.+G!"CCKE!JKf!NIDC?NI]NG!
.
W.$6.,B![GPGf!1(8;!;9++7.!+%,=()%+!(8!=$95'$(('f!;$.!'988.,.6;9%5!'9%:6(+;9=!'95.))%!(8!;$.!!
!+)%55!&57.!=.55G!Z%;5G!a%6=.,!b6+;G!0(6(:,G!"CI"E!K`?JCG!
.
W(7:5%++B!AGaGE!h%5.6;96.B!0GE!A;=7&%6%+B!AGE!P%,$%)B!WGE!<.&&.,B!HG[GE!F(7:$;(6B!PG@GE!!
R,..6B!iGiGf!i!+S.=989=!=$,()(+()%5!%&6(,)%59;*!96!,$%&'()*(+%,=()%G!/S7&59+$.'!!
.,,%;7)!%SS.%,+!96!a%6=.,!R.6.;G!a*;(:.6.;G!"CIIE!K]f!N`N2!a*;(:.6.;G!a.55!R.6.;G!!
!"CI]E!KJf!"KI?"JJG!!
!
W(7:5%++B!AGaGE!#(L.B!1GTGE!h%5.6;96.B!0GE!P%,$%)B!WG0GE!H.,-(LB!#GE!H(L)%6B!<GPGf!i!!
+.=(6'!6(6?,%6'()!;,%6+5(=%;9(6!;/"E"`2/S`DEl"K2!96!%5\.(5%,!,$%&'()*(+%,=()%G!!!!!!!!!!!!!
Y(7,;$!b6;.,6%;9(6%5!<(,-+$(S!(6!a$,()(+().+!96!1(59'!T7)(,+B!T7+=(6B!iMB!Y.&G!
NK?NDB!"CC"G!!.
.
W(7:5%++B!AGaGE!#(L.B!1GTGE!h%5.6;96.B!0GE!P%,$%)B!WG0GE!H.,-(LB!#E!H(L)%6B!<GPGE!!
0%7,.,B! FG0Gf! h%,9%6;! ;,%6+5(=%;9(6+! (8! =$,()(+().! "`! 96! %5\.(5%,!
,$%&'()*(+%,=()%G!R.6.+!a$,()(+().+!a%6=.,!"CC"E!`f!KIj?KING!!!!
.
W(L696:B!@G#GE!>$%6'.-%,B!iGE!1$7,;5.88B!1GiGE!F.%'B!WG#GE!P%,$%)B!WG0GE!<.&&.,B!HG[GE!!
P%SS(B! iG1GE! F75+$(8B! 0GRGE! a(66B! <GPGE! 1$%S9,(B! WGZGf! T.=$69=%5! i'\%6=.B!
075;9S5.e!#T?Pa#!%++%*!8(,!;$.!'988.,.6;9%5!'9%:6(+9+!(8!%5\.(5%,!,$%&'()*(+%,=()%!
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)7+=5.?+S.=989=!%=;96f!%!+;7'*!(8!J]D!=%+.+G!i)G!@G!a596G!P%;$(5G!"CC"E!CDf!`N?KJG!
!
#.9=$)7;$B!aGE!0%,-7+B!0GiGE!F955.)%66+B!0GE!i;-96+(6B!0G@GE!^669B!>G>GE!1%,.;3-9B!RGE!!!
FQ85.,B!FGf!T$.!'9%:6(+;9=!S(;.6;9%5!(8!;$.!=$,()(+().!;,%6+5(=%;9(6!;/NE"`2!96!!!
,$%&'()*(+%,=()%f! i! Pa#! +;7'*! (8! 8,.+$?8,(3.6! %6'! S%,%8896?.)&.''.'! ;7)(,!
+%)S5.+G!@!P%;$(5G!"CCDE!"Ijf!Jj?J]G!.
!
#7*)%6B!YGHGE!Z.L;(6B!<GiG!@,GE!#%:%&B!iGFGE!W(6%5'+(6B!0GFGE!Y(75-.+B!0Gf!H(6.!)%,,(L!!
).;%+;%+.+!%;!'9%:6(+9+!96!=$95',.6!%6'!%'(5.+=.6;+!L9;$!,$%&'()*(+%,=()%G!i!,.S(,;!!
8,()!;$.!b6;.,:,(7S!#$%&'()*(+%,=()%!1;7'*G!a%6=.,!"CIKE!J`f!`DI?`]`G!.
.
#7*)%66B!YGHGE!R,788.,)%6B!1Gf!b6;,('7=;9(6!%6'!.S9'.)9(5(:*!(8!+(8;!;9++7.!+%,=()%+G!b6f!!
0%7,.,B!FG0GE!#7*)%66B!YGHGE!P(=$.'5*B!aG!/A'+G2!#$%&'()*(+%,=()%!%6'!,.5%;.'!!
;7)(,+!96!=$95',.6!%6'!%'(5.+=.6;+G!a#a!P,.++B!H(=%!#%;(6!"CC"E!`?"IG!!
!
1455+;,Q)B! @GYGB! M.$&.B! bGB! i5.)9B! 0GB! <95%6'.,B! AGf! P9;8%55+! (8! 96! +9;7! S(5*).,%+.! =$%96!
,.%=;9(6! /Pa#2! 7+96:! '9,.=;! 96=(,S(,%;9(6! (8! 5%&.55.'! 67=5.(;9'.+G! i6;9=%6=.,! #.+G!
"CC`!@75G?i7:GE!"`/K2f!""J`G!
!
1%9-9B!#G>GE!1=$%,8B!1GE!Y%5((6%B!YGE!07559+B!>GHGE!F(,6B!RGTGE!A,59=$B!FGiGE!i,6$.9)B!ZGf!!
A63*)%;9=! %)S5989=%;9(6! (8! &.;%?:5(&96! :.6()9=! +.l7.6=.+! %6'! ,.+;,9=;9(6! +9;.!
%6%5*+9+!8(,!'9%:6(+9+!(8!+9=-5.!=.55!%6.)9%G!1=9.6=.!"CIJE!N`j!/K]`N2f!"`Jj?"`JKG!
!
!
1%9-9B!#G>GE!R.58%6'B!WGFGE!1;(88.5B!1GE!1=$%,8B!1G@GE!F9:7=$9B!#GE!F(,6B!RGTGE!07559+B!>GHGE!!
A,59=$B! FGiGf! P,9).,?'9,.=;.'! .63*)%;9=! %)S5989=%;9(6! (8! WZi!L9;$! %! ;$.,)(+;%&5.!
WZi!S(5*).,%+.G!1=9.6=.!"CIIE!N`Cf!KI]?KC"G!
!
! JK
1=$.9'5.,B!1GB!Y,.'.,9=-+B!<G@GB!#%7+=$.,B!YG@G!`,'B!H%,,B!YGRGB!h(:;B!PG>Gf!T$.!$*&,9'!Pin`?!
Y>F#!87+9(6!S,(;.96!(8!%5\.(5%,!,$%&'()*(+%,=()%!;,%6+8(,)+!89&,(&5%+;+!96!=75;7,.G!
P,(=G!Z%;5G!i=%'G!1=9G!^1iG!"CCD!1.S!`EC`/"I2fCIjJ?CG!
!
1.9'%5B!TGE!0%,-B!@GE!F%:)%,B!HGE!i6:.,\%55B![Gf!i5\.(5%,!,$%&'()*(+%,=()%f!i!=*;(:.6.;9=!!
%6'!=(,,.5%;.'!=*;(5(:9=%5!%6'!$9+;(5(:9=%5!+;7'*G!i=;%!P%;$G!09=,(&9(5G!b))76(5G!!
1=%6'G!1.=;G!i!"CINE!!Cjf!`KJ?`JKG!!
!
1$%S9,(B!WGZGE!17&5.;;B!@GAGE![9B!HGE!W(L696:B!@G#GE!Z%.\.B!aG<Gf!Y7+9(6!(8!Pin`!;(!%!!
).)&.,!(8!;$.!8(,-$.%'!8%)95*!(8!;,%6+=,9S;9(6!8%=;(,+!96!$7)%6!%5\.(5%,!!
,$%&'()*(+%,=()%G!a%6=.,!#.+G!"CC`E!J`f!J"jI?J""NG!!
!
1$%S9,(B!WGZGE!17&5.;;B!@GAGE![9B!HGE!h%5.6;96.B!0GHGE!0(,,9+B!1G<GE!Z(55B!0f!T$.!:.6.!8(,!!
Pin]B! %! ).)&.,! (8! ;$.! S%9,.'?&(e?=(6;%9696:! :.6.+B! 9+! 5(=%593.'! (6! $7)%6!
=$,()(+().!%,)!"S`DG!R.6()9=+!"CC`E!"]f!]D]?]DCG!
!
1966B! HGhGB! W%,&?A+8%$%69B! 1GB! <9,;3B! #G0GB! Y%::%'B! iGB! <.9=$.,;B! <GB! H7=-.6'%$5B! iGB!
Z(+-.B!iGB!0d55.,B!HG0GB!H7'=39.+B! @GB!1.$(759B! @GB!H,%9=7B!AGbGB!W9.;.5B!0GB!W.6-.,;B!
aGf!h%+=75%,!.6'(;$.59%5!:,(L;$!8%=;(,!a!)#Zi!.eS,.++9(6!9+!%!S,(:6(+;9=!8%=;(,! 96!
.S9;$.59%5! (\%,9%6! =%6=.,! %+! '.;.=;.'! &*! -96.;9=!#T?Pa#! 96! 8(,)%596! 89e.'! S%,%8896?
.)&.''.'!;9++7.G!h9,=$(L+!i,=$G!NjjCE!KJJfKD"?KD]G!
!
1,969\%+%6B! 0GB! 1.')%-B! WGB! @.L.55B! 1Gf! A88.=;! (8! 89e%;9\.+! %6'! ;9++7.! S,(=.++96:! (6! ;$.!
=(6;.6;!%6'!96;.:,9;9*!(8!67=5.9=!%=9'+G!i)G!@G!P%;$(5!NjjNE!"D"/D2f!"CD"?"C]"G!
!
17).:9B!@GE!1;,.&5(LB!#GE!Y,%*.,B!#G<GE!a96B!PGWGE!#(+.6&.,:B!iGE!0.5(69?A$,9:B!iGE!H,9':.B!
@Gif! #.=7,,.6;! ;/NEN2! %6'! ;/NEI2! ;,%6+5(=%;9(6+! 96! ,$%&'()*(+%,=()%! L9;$(7;! ;$.!
=%6(69=%5!Pin?Y_n_"!87+.!Pin`!;(!).)&.,+!(8!;$.!67=5.%,!,.=.S;(,!;,%6+=,9S;9(6%5!
=(%=;9\%;(,!8%)95*G!R.6.+!a$,()(+().+!a%6=.,G!NjjC!W.=!"G!
!
T+(-(+B!0GE!09+.,B!iGE!P933(B!PGE!T,9=$.B!TGf!F9+;(5(:9=!%6'!=*;(5(:9=!=$%,%=;.,9+;9=+!(8!S((,!!
S,(:6(+9+!=$95'$(('!,$%&'()*(+%,=()%G![%&G!b6\.+;G!"CIKE!Jjf!D"iG!.
.
! JJ
T+(-(+B!0Gf!T$.!,(5.!(8!9))76(=*;(=$.)9+;,*!96!;$.!'9%:6(+9+!(8!,$%&'()*(+%,=()%G!i,=$G!!
P%;$(5G![%&G!0.'G!"CIDE!""jf!]]D?]]IG!
!
T+(-(+B!0GE!<.&&.,B!HG[GE!P%,$%)B!WG0GE!<.+5.*B!#GiGE!09+.,B!iGE!09+.,B!@G1GE!A;=7&%6%+B!!
AGE!>96+.55%B!TGE!R,%*+(6B!@GE!R5%;+;.96B!AGE!P933(B!PGiGE!T,9=$.B!TG@Gf!!!!!!!!!!!!
#$%&'()*(+%,=()%f!i!6.L!=5%++989=%;9(6!+=$.).!,.5%;.'!;(!S,(:6(+9+G!i,=$G!P%;$(5G!!
[%&G!0.'G!"CCNE!""Df!IK]?IJJG!!!
.
T7,=?a$%,.5B!aGE![93%,'?Z%=(5B!1GE!@7+;,%&(B!AGE!Y%\,(;B!0GE!P$959SB!TGE!T%&(6.B!AGf!a(6+9+;.6;!!
=$,()(+()%5!;,%6+5(=%;9(6+!96!%5\.(5%,!,$%&'()*(+,%=()%G!a%6=.,!R.6.;G!a*;(:.6.;G!!
"CIDE!"Cf!`D"?`DNG!!
.
T7,=?a%,.5B!aGB!W%5!a96B!PGB![9)(6B!@GB![9B!YGB!1%6'&.,:B!iGiGf!!T,%6+5(=%;9(6!nE"I!96!+*6(\9%5!!
+%,=()%G!a%6=.,!R.6.;!a*;(:.6.;G!"CID!1.SEN`/"2fC`G!
!
h(6! i$58.6B! 1GB!09++.5B! iGB! H.6',%;B! >GB! .;! %5Gf! W.;.,)96%6;+! (8! #Zi! l7%59;*! 8,()! YYPA!
+%)S5.+G!P[(1!_ZA!Njj]E!N/"N2f."ND"G!
!
<.&&.,?F%55B!1GE!0=0%67+B!iGE!i6'.,+(6B!@GE!Z(O9)%B!TGE!i&.B!1GE!P,9;=$%,'?@(6.+B!>GE!!
1$9S5.*B!@Gf!Z(\.5! 8(,)%;9(6!%6'!%)S5989=%;9(6!(8! ;$.!Pin]?Y>F#!87+9(6!:.6.! 96!%!
=%+.!(8!%5\.(5%,!,$%&'()*(+%,=()%G!R.6.+!a$,()(+().+!a%6=.,!"CCDE!"]f!]?"`G!
.
!<.&.,B!aG_Gf!i6%;()9+=$.!^6;.,+7=$76:!.96.,!$*S.,;,(S$9+=$.6!M76:.!6.&+;!H.).,-76:.6!!
d&.,! '9.! Z.7&95'76:! l7.,:.+;,.98;.,! 07+-.58%+.,6G! h9,=$(L+! i,=$G! i! F9+;(S%;$(5G!
i6%;G!"IJKE!]f!""JG!
.
<$%6:?P.6:B!@GE!>67;+(6B!TGE!T$.95B!>GE!F(,(L9;3B!0GE!T,9=$.B!TGf!a*;(:.6.;9=!+;7'9.+!96!!
+7&:,(7S+!(8!,$%&'()*(+%,=()%G!R.6.+!a$,()(+().+!a%6=.,!"CCNE!Jf!NCC?`"jG!
!
%)%:7=$9B!^GB!F%+.:%L%B!TGB!0(,9)(;(B!GB!T%;.9+$9B!^GB!A6'(B!0GB!Z%-%;%69B!YGB!>%L%9B!
iGB! a$7)%6B! FGB! H.SS7B! GB! >7,(;%-9B! FGB! Y7,7;%B! >Gf! i! S,%=;9=%5! %SS,(%=$! ;(! ;$.!
=5969=%5! '9%:6(+9+! (8! AL96:o+! +%,=()%sS,9)9;9\.! 6.7,(.=;('.,)%5! ;7)(,! %6'! (;$.,!
+)%55! ,(76'!=.55! ;7)(,+!+$%,96:!A<1!,.%,,%6:.).6;!7+96:!6.L!857(,.+=.6=.! 96!+937!
! JD
$*&,9'93%;9(6!S,(&.+!8(,!A<1#"!(6!8(,)%596!89e.'B!S%,%8896!L%e!.)&.''.'!;9++7.G!@G!
a596GP%;$(5G!NjjJE!JI/"j2f"jJ"?DG!
!
M$(6:B!0GB!W.!i6:.5(B!PGB!_+&(,6.B![GB!>.%6.?T%,=$9=$9B!0GB!R(5'89+=$.,B!0B!A'.5)%66B![GB!
%6:B!GB![96.$%6B!<GB!0.,96(B!0GB!i9+6.,B!1GB!F%)..'B!0Gf!W7%5?=(5(7,B!H,.%-?%S%,;!
Yb1F! %++%*! (6! S%,%8896?.)&.''.'! ;9++7.+! %+! %6! %'O76=;! ;(! '9%:6(+9+! (8! nS""!
;,%6+5(=%;9(6! ,.6%5! =.55! =%,=96()%!%6'!%5\.(5%,! +(8;! S%,;! +%,=()%G!i)G@G17,:GP%;$(5G!
Nj"jE!`K/D2f]J]?]DDG!
!
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!
!
!
!
!
!
!
!
!
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!
!
!
!
!
!
!
!
!
!
!
!
! J]
P0.B$"@'$32"3..
.
b=$! '%6-.!F.,,6! P,(8G!W,G!).'G! bG! [.7+=$6.,B! [.9;.,! '.,! 1.-;9(6!>96'.,S%;$(5(:9.B! 8d,! '9.!
H.,.9;+;.5576:! '.+! ^6;.,+7=$76:+:7;.+! )9;+%);! %55.6! -5969+=$.6! W%;.6B! '.+! i,&.9;+S5%;3.+B!
%55.,!i,&.9;+:.,4;.!76'!'.,!&.6Q;9:;.6!a$.)9-%59.6!37,!W7,=$8d$,76:!).96.,!h.,+7=$.G!!
!
A&.6+(! )Q=$;.! 9=$! )9=$! &.9! '.6! ).'93969+=$?;.=$69+=$.6! i++9+;.6;966.6! '.+! b6+;9;7;.+!
&.'%6-.6B! '9.! )9=$! 96! '9.! F.,+;.5576:! \(6! 1=$69;;S,4S%,%;.6! \(6! P%,%8896&5Q=-.6!
.96:.L9.+.6!$%&.6G!
!
0.96!&.+(6'.,.,!W%6-!:95;!).96.)!W(-;(,\%;.,!F.,,6!PW!W,G!).'G!0%;;$9%+!>,%)+G!A,!$%;!
'%+! T$.)%! 8d,! '9.! W9++.,;%;9(6! %7+:.L4$5;! 76'!)9=$! \(6! H.:966! %6! &.9! '.,! P5%676:! 76'!!
W7,=$8d$,76:!'.,!h.,+7=$.!76;.,+;d;3;G!!
W7,=$!+.96.!F958.!76'!i6,.:76:.6!96!'.,!S,%-;9+=$.6!i,&.9;!%&.,!\(,!%55.)!%7=$!'7,=$!+.96.!
+;46'9:.! R.+S,4=$+&.,.9;+=$%8;B! 0(;9\%;9(6! 76'! ^6;.,+;d;376:! &.9! '.,! i7+L.,;76:! 76'!
b6;.,S,.;%;9(6!'.,!A,:.&69++.!$%;! .,!)%c:.&59=$!'%37!&.9:.;,%:.6B! '%++! 9=$!'9.!W9++.,;%;9(6!!
%&+=$59.c.6!-(66;.G!
!
A96!$.,359=$.,!W%6-!:.$;!%6!'9.+.,!1;.55.!%6!F.,,6!P,(8G!W,G!).'G!W,G!).'G!$G=G!W9.;.,!F%,)+B!
'.,!'7,=$!'.6!i78&%7!'.+!>96'.,;7)(,,.:9+;.,+!96!>9.5!76'!+.96.!Y(,+=$76:!%78!'.)!R.&9.;!
'.,! #$%&'()*(+%,-().! '9.! :,(c.! H%+9+! 8d,! '9.! P5%676:! 76'! '.6! i78&%7! '9.+.,! i,&.9;!
:.L.+.6!9+;G!
!
Z9=$;!375.;3;!)Q=$;.! 9=$!)9=$!&.9!).96.,!Y%)959.!76'! 96+&.+(6'.,.!&.9!).96.6!A5;.,6!+.$,!
$.,359=$!&.'%6-.6G!19.!+;%6'.6!)9,!37!O.'.,!M.9;!76'!96!O.'.,!F96+9=$;!$958,.9=$!37,!1.9;.G!
!
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! JI
U0.M):)"'%$2?.
.
.
<"6*)$.C$)&#)*R!:.&(,.6!%)!!jDGjNG"C]K!!96!Y5.6+&7,:!
!
Y%)959.6+;%6'f! ! ! 5.'9:!
1;%%;+%6:.$Q,9:-.9;f! ! ! '.7;+=$!
A5;.,6f!! ! ! ! W9S5G?b6:G!Y,9.')%,!#%.;$.,!76'!!
A'9;$!#%.;$.,B!:.&G!>(55)%66!
!
!
x K-#2%)"A.
"CIj!t!"CIK! ! ! ! R,76'+=$75.!%)!F.9'.6&.,:.,!T.9=$B!>9.5!
"CIK!t!"CC`!! ! ! ! R*)6%+97)!9)!H95'76:+3.6;,7)!0.;;.6$(8B!>9.5!
""G!@769!"CC`! ! ! ! i&9;7,!
!
x K&26,2=.2"6.^)*2?A.
"CC`!t!Njjj! 1;7'97)!'.,!F7)%6).'9396!%6!'.,!a$,9+;9%6?i5&,.=$;+?
^69\.,+9;4;!37!>9.5!
"]G!i7:7+;!"CCJ! ! ! X,3;59=$.!h(,S,d876:!/P$*+9-7)2!
NCG!i7:7+;!"CCD! ! ! A,+;.+!1;%%;+.e%).6!
"CG!04,3!"CCC! ! ! ML.9;.+!1;%%;+.e%).6!
""G!0%9!Njjj! ! ! ! W,9;;.+!1;%%;+.e%).6!/X,3;59=$.!P,d876:2!
1.S;.)&.,!Njjj!&9+!!04,3!NjjN!! X,3;96! 9)! P,%-;9-7)B! >5969-! 8d,! i64+;$.+9.! 76'!
b6;.6+9\).'9396!%)!>5969-7)!A5)+$(,6!
"JG!04,3!NjjN! iSS,(&%;9(6!%5+!X,3;96!
iS,95!NjjN!&9+!Y.&,7%,!Nj""! T4;9:-.9;! %5+! i++9+;.634,3;96! 96! '.,! i&;.9576:! 8d,!
i64+;$.+9(5(:9.B! 1=$).,3;$.,%S9.B! b6;.6+9\?! 76'!
#.;;76:+).'9396B! 1%6%! >5969-.6! [d&.=-! R)&FB!
>,%6-.6$%7+!1d'!
jKG!@759!Njj]! Y%=$4,3;96!8d,!i64+;$.+9(5(:9.!
+.9;!@759!Njj]! <.9;.,&95'76:! 8d,! '9.! M7+%;3&.3.9=$676:! U1S.39.55.!
%64+;$.+9(5(:9+=$.!b6;.6+9\).'9396V!!
"CG!W.3.)&.,!Njj]! M7+%;3&.3.9=$676:!!UZ(;8%55).'9396V!
"`G!iS,95!Nj"j! Y.,;9:+;.5576:!'.,!W9++.,;%;9(6!
1.9;!Y.&,7%,!Nj""! T4;9:-.9;! %5+! Y%=$4,3;96! 96! '.,! i&;.9576:! 8d,!
i64+;$.+9(5(:9.B! b6;.6+9\).'9396B! Z(;8%55).'9396! 76'!
1=$).,3;$.,%S9.B!i+-5.S9(+!>5969-!i5;(6%B!F%)&7,:!
